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SECTION 01110

SUMMARY OF WORK

PART 1   GENERAL

1.1   WORK COVERED BY CONTRACT DOCUMENTS

1.1.1   Project Description

The work includes upgrading the existing sanitary sewage piping, removing 
the existing sewage lift and sump pump stations, installing new sewage lift 
and sump pump stations and and incidental related work.

1.1.2   Location

The work shall be located in Building 8 on U.S. Coast Guard Integrated 
Support Command Boston, Boston, MA. as indicated.  The exact location will 
be shown by the Contracting Officer.

1.2   EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements":

a.  Remove or alter existing work in such a manner as to prevent 
injury or damage to any portions of the existing work which remain.

b.  Repair or replace portions of existing work which have been 
altered during construction operations to match existing or 
adjoining work, as approved by the Contracting Officer.  At the 
completion of operations, existing work shall be in a condition 
equal to or better than that which existed before new work started.

1.3   SUPERVISION

Have at least one supervisor capable of reading, writing, and conversing 
fluently in the English language on the job site during hours of work.

 1.4   PRECONSTRUCTION CONFERENCE 

After award of the contract but prior to commencement of any work at the 
site, meet with the Contracting Officer to discuss and develop a mutual 
understanding relative to the administration of the value engineering and 
safety program, preparation of the schedule prices, shop drawings, and 
other submittals, scheduling programming, and prosecution of the work.  
Major subcontractors who will engage in the work shall also attend.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01140

WORK RESTRICTIONS

PART 1   GENERAL

1.1   SPECIAL SCHEDULING REQUIREMENTS

a.  Have materials, equipment, and personnel required to perform the 
work at the site prior to the commencement of the work.  Specific 
items of work to which this requirement applies include:

(1)  Sewage lift station removal and installation of new.

b.  The Building 8 will remain in operation during the entire 
construction period.  The Contractor shall conduct his operations 
so as to cause the least possible interference with normal 
operations of the activity.

c.  Permission to interrupt any roads, railroads, and/or utility 
service shall be requested in writing a minimum of 15 calendar 
days prior to the desired date of interruption.

d.  The work under this contract requires special attention to the 
scheduling and conduct of the work in connection with existing 
operations.  Identify on the construction schedule each factor 
which constitutes a potential interruption to operations.

1.2   CONTRACTOR ACCESS AND USE OF PREMISES

1.2.1   Access to Restricted Areas

The Post Office and Small Arms Areas are restricted access areas.  Work 
scheduled for these areas must be arranged at least 15 days in advance.  
Work inside the Post Office Area shall be performed such that Post Office 
functions can continue during Post Office hours (8 AM - 4PM Monday through 
Friday, and 8 AM - 1 PM Saturday).  The Contractor's staff must be 
accompanied at all times while in these areas.  Arrange access to these 
areas through the Facility Engineer, (617) 223-3257.  Copy the Construction 
Inspector on correspondence regarding access to these areas.

1.2.2   Activity Regulations

Ensure that Contractor personnel employed on the Activity become familiar 
with and obey Activity regulations including safety, fire, trafic and 
security regulations.  Keep within the limits of the work and avenues of 
ingress and egress.  Do not enter any restricted areas unless required to 
do so and until cleared for such entry.  The Contractor's equipment shall 
be conspicuously marked for identification.

1.2.3   Working Hours

Regular working hours shall consist of an 8 1/2 hour period, between 7 a.m. 
and 3:30 p.m., Monday through Friday, excluding Government holidays.

1.2.4   Work Outside Regular Hours
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Work outside regular working hours requires Contracting Officer approval.  
Make application 15 calendar days prior to such work to allow arrangements 
to be made by the Government for inspecting the work in progress, giving 
the specific dates, hours, location, type of work to be performed, contract 
number and project title.  Based on the justification provided, the 
Contracting Officer may approve work outside regular hours.  During periods 
of darkness, the different parts of the work shall be lighted in a manner 
approved by the Contracting Officer.  Make utility cutovers after normal 
working hours or on Saturdays, Sundays, and Government holidays unless 
directed otherwise.

1.2.5   Occupied and Existing Buildings

    
The Contractor shall be working in an existing building which is
  occupied.  Provide dust covers or protective enclosures to protect
  existing work that remains and Government material located in the area
  during the construction period.

1.2.6   Utility Cutovers and Interruptions

a.  Make utility cutovers and interruptions after normal working 
hours or on Saturdays, Sundays, and Government holidays.  Conform 
to procedures required in the paragraph "Work Outside Regular 
Hours."

b.  Ensure that new utility lines are complete, except for the 
connection, before interrupting existing service.

c.  Interruption to water, sanitary sewer, storm sewer, telephone 
service, electric service, air conditioning, heating, and fire 
alarm, shall be considered utility cutovers pursuant to the 
paragraph entitled "Work Outside Regular Hours."  Sewage system 
shall only be secured on weekends or from 4 PM to 11 PM weekdays.
Weekends shall consist of the hours between 6:00 PM on Friday and 
6:00 AM on Monday.

          
d.  Operation of Station Utilities:  The Contractor shall not operate 

nor disturb the setting of control devices in the station 
utilities system, including water, sewer, electrical, and steam 
services.  The Government will operate the control devices as 
required for normal conduct of the work.  The Contractor shall 
notify the Contracting Officer giving reasonable advance notice 
when such operation is required.

1.2.7   Parking

Parking at the facility is extremely limited.  For this reason, the 
Contractor will only have the use of three (3) parking spaces during 
construction.  More parking spaces may be requested by the Contractor, the 
Government reserves the right to decline these requests.  Commercial 
parking (for additional cost) is available approximately 1/4 mile from the 
facility.

1.3   SECURITY REQUIREMENTS

1.3.1   Parking

Do not park on or block the marked fire lanes or crane rail traveling zones 
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(marked in yellow) at any time.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --

SECTION 01140  Page 3



REPIPE SEWER & REPLACE LIFT STATION, ISC BOSTON 32P00064

SECTION 01320

CONSTRUCTION SCHEDULE/SCHEDULE OF VALUES

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-01 Preconstruction Submittals

Construction Schedule/Schedule of Values

1.2   CONSTRUCTION SCHEDULE/SCHEDULE OF VALUES

At the Pre-Construction Conference, submit a Construction Schedule and 
Schedule of Values in accordance with FAR Clause 52.236.15.  The Schedule 
of Values shall be based on the actual breakdown of the bid price.  The 
cost of insurance shall not be listed as a separate item but included as 
part of each item of work.  The actual cost of bonds may be paid as the 
first progress payment when a receipt from the bonding company is presented 
to the Contracting Officer.  For contracts under $25,000, a Schedule of 
Values is not required.  In addition, keep the Government Inspector 
informed daily of the expected delivery dates for major pieces of equipment 
and materials.

Construction Schedule and Schedule of Values shall be incorporated into one 
form which clearly indicates the start and completion dates and unit value 
of all major work components.  A sample form will be provided at contract 
award.  Optional forms may be used provided they include at a minimum all 
information conveyed on the sample form.

Construction Schedule/Schedule of Values form shall incorporate at a 
minimum the following activities:

a.  Bonds

b.  Mobilization

c.  Demobilization

d.  Pre-Construction Submittals

e.  Work Activities

f.  In-Progress Submittals

   g.  Final Government Inspection

   h.  Close-Out Submittals; i.e. Testing Balancing Reports,
         Warranties, Operation and Maintenance Manuals, Posted
         Instructions

i.  As-Built Drawings
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j.  Factors which Constitute Potential Interruptions to Station
         Operations

Pre-Construction Submittals are those activities which encompass the 
obtaining, submission, review and approval of submittals necessary prior to 
the start of the related site work.  Contractor shall annotate all such 
activities into the progress schedule with their forecasted time periods.  
These activity periods shall not be exclusive of the contract performance 
period.  No site work shall commence until the respective submittals have 
been approved.

The value of all major work components within the project shall be identified 
on the Construction Schedule/Schedule of Values on a unit quantity and unit 
cost basis, e.g. number of squares and cost per square of roofing, number of 
lineal feet and cost per lineal foot of conduit, number of panels and cost 
per panel etc.  Lump sum items shall only be paid for when 100% complete.

The Construction Schedule/Schedule of Values as approved by the Government is 
not a substitute for quantities conveyed by the specification and drawings 
and those required for a complete job.  Omissions and errors on the 
Construction Schedule/Schedule of Values are the responsibility of the 
Contractor.

Payments will not be made until the schedule of prices has been submitted to 
and approved by the Contracting Officer.

1.3   UPDATED SCHEDULES

Update the construction schedule and equipment delivery schedule at monthly 
intervals or when schedule has been revised.  Reflect any changes occurring 
since the last update.  Submit copies of the purchase orders and 
confirmation of the delivery dates as directed.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PROGRESS UPDATES

3.1.1   General

A revised Construction Schedule/Schedule of Values shall be issued by the 
Contractor on a monthly basis.  In addition, any revisions to the 
Construction Schedule/Schedule of Values such as modifications or delays 
shall be reflected by Contractor submission of an updated Construction 
Schedule/Schedule of Values.

3.1.2   Modifications

When a modification is issued by the Government, record the modification as 
the last activity of the Construction Schedule/Schedule of Values and 
include the value of the modification.  Adjust the Schedule of Values to 
reflect the inclusion of the modification.  Revise the Construction 
Schedule portion of the form to annotate the progress change.  Enter all 
modifications in this manner in sequential order.

       -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES

PART 1   GENERAL

1.1   DEFINITIONS

1.1.1   Submittal

Shop drawings, product data, samples, and administrative submittals 
presented for review and approval.  Contract Clauses "FAR 52.236-5, 
Material and Workmanship," paragraph (b) and "FAR 52.236-21, Specifications 
and Drawings for Construction," paragraphs (d), (e), and (f) apply to all 
"submittals."

1.1.2   Types of Submittals

All submittals are classified as indicated in paragraph "Submittal 
Descriptions (SD)".  Submittals also are grouped as follows:

a.  Shop drawings:  As used in this section, drawings, schedules, 
diagrams, and other data prepared specifically for this contract, 
by contractor or through contractor by way of subcontractor, 
manufacturer, supplier, distributor, or other lower tier 
contractor, to illustrate portion of work.

b.  Product data:  Preprinted material such as illustrations, standard 
schedules, performance charts, instructions, brochures, diagrams, 
manufacturer's descriptive literature, catalog data, and other 
data to illustrate portion of work, but not prepared exclusively 
for this contract.

c.  Administrative submittals:  Data presented for reviews and 
approval to ensure that administrative requirements of project are 
adequately met but not to ensure directly that work is in 
accordance with design concept and in compliance with contract 
documents.

1.1.3   Submittal Descriptions (SD)

SD-01 Preconstruction Submittals

Construction Schedule/Schedule of Values
Submittal register

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate some 
portion of the work.

Diagrams and instructions from a manufacturer or fabricator for use in 
producing the product and as aids to the contractor for integrating the 
product or system into the project.

Drawings prepared by or for the contractor to show how multiple systems and 
interdisciplinary work will be coordinated.
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SD-03 Product Data

Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and other 
characteristics of materials or equipment for some portion of the work.

Samples of warranty language when the contract requires extended product 
warranties.

SD-05 Design Data

Calculations, mix designs, analyses or other data pertaining to a part of 
work.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a material, 
product or system identical to the material, product or system to be 
provided has been tested in accord with specified requirements.  (Testing 
must have been within three years of date of contract award for the 
project.)

Report which includes findings of a test required to be performed by the 
contractor on an actual portion of the work or prototype prepared for the 
project before shipment to job site.

Report which includes finding of a test made at the job site or on sample 
taken from the job site, on portion of work during or after installation.

Investigation reports

Daily checklists

Final acceptance test and operational test procedure

SD-07 Certificates

Statements signed by responsible officials of manufacturer of product, 
system or material attesting that product, system or material meets 
specification requirements.  Must be dated after award of project contract 
and clearly name the project.

Document required of Contractor, or of a supplier, installer or 
subcontractor through Contractor, the purpose of which is to further 
quality of orderly progression of a portion of the work by documenting 
procedures, acceptability of methods or personnel qualifications.

Confined space entry permits.

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or 
material, including special notices and Material Safety Data sheets 
concerning impedances, hazards and safety precautions.

SD-10 Operation and Maintenance Data

Data intended to be incorporated in operations and maintenance manuals.
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SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism.

As-built drawings

Special warranties

Posted operating instructions

Training plan

1.1.4   Approving Authority

Person authorized to approve submittal.

1.1.5   Work

As used in this section, on- and off-site construction required by contract 
documents, including labor necessary to produce construction and materials, 
products, equipment, and systems incorporated or to be incorporated in such 
construction.

1.2   SUBMITTALS

Submit the following in accordance with the requirements of this section.

SD-01 Preconstruction Submittals

Submittal register

1.3   USE OF SUBMITTAL REGISTER

Prepare and maintain submittal register, as the work progresses.  Do not 
change data in columns (c), (d), (e), and (f) as delivered by government.

1.3.1   Submittal Register

Submit submittal register. Do not change data in columns (c), (d), (e), and 
(f) as delivered by the government.  Verify that all submittals required 
for project are listed and add missing submittals. Complete the following 
on the register:

Column (a) Activity Number:  Activity number from the project schedule.

Column (b) Transmittal Number:  Contractor assigned list of
       consecutive numbers.

Column (g) Contractor Submit Date:  Scheduled date for approving
       authority to receive submittals.

Column (h) Contractor Approval Date:  Date contractor needs approval
       of submittal.

Column (i) Contractor Material:  Date that contractor needs material
       delivered to contractor control.
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1.4   PROCEDURES FOR SUBMITTALS

1.4.1   Reviewing, Certifying, Approving Authority

Government organization shall be responsible for reviewing and certifying 
that submittals are in compliance with contract requirements.  Approving 
authority on submittals is the Project Manager unless otherwise specified 
for specific submittal.

1.4.2   Constraints

a.  Submittals listed or specified in this contract shall conform to 
provisions of this section, unless explicitly stated otherwise.

b.  Submittals shall be complete for each definable feature of work; 
components of definable feature interrelated as a system shall be 
submitted at same time.

c.  When acceptability of a submittal is dependent on conditions, 
items, or materials included in separate subsequent submittals, 
submittal will be returned without review.

d.  Approval of a separate material, product, or component does not 
imply approval of assembly in which item functions.

1.4.3   Scheduling

a.  Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of work so that work will not be 
delayed by submittal processing.  Allow for potential requirements 
to resubmit. 

b.  Except as specified otherwise, allow review period, beginning with 
receipt by approving authority, that includes at least 10 working 
days.  Period of review for each resubmittal is the same as for 
initial submittal.

1.4.4   Variations

Variations from contract requirements require Government approval pursuant 
to contract Clause entitled "FAR 52.236-21, Specifications and Drawings for 
Construction" and will be considered where advantageous to government.

1.4.4.1   Considering Variations

Discussion with contracting officer prior to submission, will help ensure 
functional and quality requirements are met and minimize rejections and 
resubmittals.  When contemplating a variation which results in lower cost, 
consider submission of the variation as a Value Engineering Change Proposal 
(VECP).

1.4.4.2   Proposing Variations

When proposing variation, deliver written request to the contracting 
officer, with documentation of the nature and features of the variation and 
why the variation is desirable and beneficial to government.  If lower cost 
is a benefit, also include an estimate of the cost saving.  In addition to 
documentation required for variation, include the submittals required for 
the item. Clearly mark the proposed variation in all documentation.
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1.4.4.3   Warranting That Variation Are Compatible

When delivering a variation for approval, contractor warrants that this 
contract has been reviewed to establish that the variation, if 
incorporated, will be compatible with other elements of work.

1.4.4.4   Review Schedule Is Modified

In addition to normal submittal review period, a period of 5 working days 
will be allowed for consideration by the Government of submittals with 
variations.

1.4.5   Contractor's Responsibilities

a.  Determine and verify field measurements, materials, field 
construction criteria; review each submittal; and check and 
coordinate each submittal with requirements of the work and 
contract documents.

b.  Transmit submittals to Contracting Officer in accordance with 
schedule on approved Submittal Register, and to prevent delays in 
the work, delays to government, or delays to separate contractors.

c.  Advise contracting officer of variation, as required by paragraph 
entitled "Variations."

d.  Correct and resubmit submittal as directed by approving authority. 
 When resubmitting disapproved transmittals or transmittals noted 
for resubmittal, the contractor shall provide copy of that 
previously submitted transmittal including all reviewer comments 
for use by approving authority.  Direct specific attention in 
writing or on resubmitted submittal, to revisions not requested by 
approving authority on previous submissions.

e.  Furnish additional copies of submittal when requested by 
contracting officer, to a limit of 20 copies per submittal.

f.  Complete work which must be accomplished as basis of a submittal 
in time to allow submittal to occur as scheduled.

g.  Ensure no work has begun until submittals for that work have been 
returned as "approved," except to the extent that a portion of 
work must be accomplished as basis of submittal.

1.4.6   Government Responsibilities

a.  Note date on which submittal was received from contractor on each 
Contract Item Approval Request Form.

b.  Review each submittal; and check and coordinate each submittal 
with requirements of work and contract documents.

c.  Review submittals for conformance with project design concepts and 
compliance with contract documents.

d.  Ensure that material is clearly legible.

e.  Review submittals for approval within scheduling period specified 
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and only for conformance with project design concepts and 
compliance with contract documents.

f.  Identify returned submittals with one of the actions defined in 
paragraph entitled "Actions Possible" and with markings 
appropriate for action indicated.

1.4.7   Actions Possible

Submittals will be returned with one of the following notations:

a.  Submittals marked "approved" "approved as submitted" authorize 
contractor to proceed with work covered.

b.  Submittals marked "approved" "see below" authorize contractor to 
proceed with work as noted provided contractor takes no exception 
to the notations.

c.  Submittals marked "disapproved" indicate submittal is incomplete 
or does not comply with design concept or requirements of the 
contract documents and shall be resubmitted with appropriate 
changes.  No work shall proceed for this item until resubmittal is 
approved.

1.5   FORMAT OF SUBMITTALS

1.5.1   Transmittal Form

Transmit each submittal, except sample installations and sample panels, to 
office of approving authority.  Transmit submittals with transmittal form 
prescribed by contracting officer and standard for project.  The 
transmittal form shall identify contractor, indicate date of submittal, and 
include information prescribed by transmittal form and required in 
paragraph entitled "Identifying Submittals."  Process transmittal forms to 
record actions regarding sample panels and sample installations.

1.5.2   Identifying Submittals

Identify submittals, except sample panel and sample installation, with the 
following information permanently adhered to or noted on each separate 
component of each submittal and noted on transmittal form.  Mark each copy 
of each submittal identically, with the following:

a.  Project title and location.

b.  Construction contract number.

c.  Section number of the specification section by which submittal is 
required.

d.  Submittal description (SD) number of each component of submittal.

e.  When a resubmission, alphabetic suffix on submittal description, 
for example, SD-10A, to indicate resubmission.

f.  Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other second tier contractor associated with 
submittal.
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g.  Product identification and location in project.

1.5.3   Format for Product Data

a.  Present product data submittals for each section as a complete, 
bound volume.  Include table of contents, listing page and catalog 
item numbers for product data.

b.  Indicate, by prominent notation, each product which is being 
submitted; indicate specification section number and paragraph 
number to which it pertains.

c.  Supplement product data with material prepared for project to 
satisfy submittal requirements for which product data does not 
exist.  Identify this material as developed specifically for 
project.

1.5.4   Format for Shop Drawings

a.  Shop drawings shall not be less than 8 1/2 by 11 inches nor more 
than 30 by 42 inches.

b.  Present 8 1/2 by 11 inches sized shop drawings as part of the 
bound volume for submittals required by section.  Present larger 
drawings in sets.

c.  Include on each drawing the drawing title, number, date, and 
revision numbers and dates, in addition to information required in 
paragraph entitled "Identifying Submittals."

d.  Dimension drawings, except diagrams and schematic drawings; 
prepare drawings demonstrating interface with other trades to 
scale.  Shop drawing dimensions shall be the same unit of measure 
as indicated on the contract drawings.  Identify materials and 
products for work shown.

1.5.5   Format of Administrative Submittals

a.  When submittal includes a document which is to be used in project 
or become part of project record, other than as a submittal, do 
not apply contractor's approval stamp to document, but to a 
separate sheet accompanying document.

b.  Operation and Maintenance Manual Data:  Submit in accordance with 
Section 01781, "Operation and Maintenance Data."  Include 
components required in that section and the various technical 
sections.

1.6   QUANTITY OF SUBMITTALS

1.6.1   Number of Copies of Product Data

a.  Submit four copies of submittals of product data.

1.6.2   Number of Copies of Shop Drawings

Submit shop drawings in compliance with quantity requirements specified for 
product data.
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1.6.3   Number of Copies of Administrative Submittals

a.  Unless otherwise specified, submit administrative submittals 
compliance with quantity requirements specified for product data.

b.  Submit administrative submittals required under "SD-19 Operation 
and Maintenance Manuals" to conform to Section 01781, "Operation 
and Maintenance Data."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01500

TEMPORARY FACILITIES AND CONTROLS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 241 (1996) Safeguarding Construction, 
Alteration, and Demolition Operations

1.2   TEMPORARY UTILITIES

1.2.1   Contractor Utilities

The Contractor shall provide his own utilities.

1.2.2   Utilities at Special Locations

Reasonable amounts of utilities will be made available without charge.  The 
Contractor will be responsible for making connections, providing 
transformers and meters, and making disconnections; and for providing 
backflow preventer devices on connections to domestic water lines.  Under 
no circumstances will taps to base fire hydrants be allowed for obtaining 
domestic water.

1.3   STORAGE AREAS

Contractor shall be responsible for security of his property.  The Contract 
Clause entitled "FAR 52.236-10, Operations and Storage Areas" and the 
following apply:

1.3.1   Storage in Existing Buildings

The Contractor shall be working in an existing building; the storage of 
material will not be allowed in the buildings.

1.4   TEMPORARY SANITARY FACILITIES

The Contractor will be permitted to use the existing sanitary facilities 
made available by the Contracting Officer's on-site representative.  The 
Contractor shall ensure that use by contractor employees or subcontractor 
employees does not provide any additional cleaning burden upon the 
Government. 

PART 2   PRODUCTS

Not Used.
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PART 3   EXECUTION

3.1   TEMPORARY PHYSICAL CONTROLS

3.1.1   Access Controls

3.1.1.1   Temporary Barricades

Contractor shall provide for barricading around all work areas to prevent 
public access.

3.1.1.2   Signs

Place warning signs at the construction area perimeter designating the 
presence of construction hazards requiring unauthorized persons to keep 
out.  Signs must be placed on all sides of the project, with at least one 
sign every 300 feet.  All points of entry shall have signs designating the 
construction site as a hard hat area.

3.2   TEMPORARY WIRING

Provide temporary wiring in  accordance with NFPA 241 and NFPA 70, Article 
305-6(b), Assured Equipment Grounding Conductor Program.  Program shall 
include frequent inspection of all equipment and apparatus.

       -- End of Section --
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SECTION 01525

SAFETY REQUIREMENTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.14 (1991) Construction and Demolition 
Operations - Requirements for Safety 
Belts, Harnesses, Lanyards and Lifelines 
for Construction and Demolition Use

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.94 Ventilation

CORPS OF ENGINEERS (COE)

COE EM-385-1-1 (1996) Safety and Health Requirements 
Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 241 (1996) Safeguarding Construction, 
Alteration, and Demolition Operations

1.2   SUBMITTALS

1.2.1   SD-07, Certificates

a. Activity Hazard Analysis (AHA)

1.3   ACTIVITY HAZARD ANALYSIS

Prepare for each phase of the work.  As a minimum, define activity being 
performed, sequence of work, specific hazards anticipated, control measures 
to eliminate or reduce each hazard to acceptable levels, training 
requirements for all involved, and the competent person in charge of that 
phase of work.  For work with fall hazards, including fall hazards 
associated with scaffold erection and removal, identify the appropriate 
fall arrest systems.  For work with materials handling equipment, address 
safeguarding measures related to materials handling equipment.  For work 
requiring excavations, include excavation safeguarding requirements.  The 
appropriate AHA shall be reviewed and attendance documented by the 
Contractor at the preparatory, initial, and follow-up phases of quality 
control inspection.
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PART 2   PRODUCTS

Not Used.

PART 3   EXECUTION

3.1   CONSTRUCTION

Comply with COE EM-385-1-1, NFPA 241, the accident prevention plan, the 
activity hazard analysis and other related submittals and activity fire and 
safety regulations.

3.1.1   Hazardous Material Exclusions

Notwithstanding any other hazardous material used in this contract, 
radioactive materials or instruments capable of producing 
ionizing/non-ionizing radiation as well as materials which contain 
asbestos, mercury or polychlorinated biphenyls, di-isocynates, lead-based 
paint are prohibited.  Exceptions to the use of any of the above excluded 
materials may be considered by Contracting Officer upon written request by 
Contractor.

3.1.2   Unforeseen Hazardous Material

The design should have identified materials such as PCB, lead paint, and 
friable and nonfriable asbestos.  If material, not indicated, that may be 
hazardous to human health upon disturbance during construction operations 
is encountered, stop that portion of work and notify the Contracting 
Officer immediately.  Within 14 calendar days the Government will determine 
if the material is hazardous.  If material is not hazardous or poses no 
danger, the Government will direct the Contractor to proceed without 
change.  If material is hazardous and handling of the material is necessary 
to accomplish the work, the Government will issue a modification pursuant 
to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site Conditions."

3.2   PERSONNEL PROTECTION

3.2.1   Hazardous Noise

Provide hazardous noise signs, and hearing protection, wherever equipment 
and work procedures produce sound-pressure levels greater than 85 dBA 
steady state or 140 dBA impulse, regardless of the duration of the exposure.

3.2.2   Fall Protection

Enforce use of the fall protection device designated for each specific work 
activity when an employee is on a surface 6 feet or more above lower 
levels.  Personal fall arrest systems are required when working from an 
articulating or extendible boom, scissor lifts, swing stages, or suspended 
platform.   Fall protection must comply with ANSI A10.14.

3.3   SCAFFOLDING

Employees shall be provided with a safe means of access to the work area on 
the scaffold.  Climbing of any scaffold braces or supports not specifically 
designed for access is prohibited.  Stair towers or ladders built into 
scaffold systems in accordance with USACE EM 385-1-1 Appendix J are 
required for work platforms greater than 20 feet in height.  Contractor 
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shall ensure that employees that are qualified perform scaffold erection.  
Do not use scaffold without the capability of supporting at least four 
times the maximum intended load or without appropriate fall protection as 
delineated in the accepted fall protection plan.  Minimum platform size 
shall be based on the platform not being greater in height than three times 
the dimension of the smallest width dimension for rolling scaffold.  Some 
Baker type scaffolding has been found not to meet these requirements.  
Stationary scaffolds must be attached to structural building components to 
safeguard against tipping forward or backward.  Special care shall be given 
to ensure scaffold systems are not overloaded.  Outrigger brackets used to 
extend scaffold platforms on self supported scaffold systems for the 
storage of material is prohibited.  The first tie-in shall be at the height 
equal to 4 times the width of the smallest dimension of the scaffold base.

3.4   ELECTRICAL

3.4.1   Conduct of Electrical Work

Cable intended to be cut must be positively identified and de-energized 
prior to performing each cut. Positive cable identification must be made 
prior to submitting any outage request for electrical systems.  
Arrangements are to be coordinated with the Contracting Officer and Station 
Utilities for identification.  The Contracting Officer will not accept an 
outage request until the Contractor satisfactorily documents that the 
circuits have been clearly identified.Perform all high voltage cutting 
remotely.  When racking in or live switching of circuit breakers, no 
additional person other than the switch operator will be allowed in the 
space during the actual operation.  Plan so that work near energized parts 
is minimized to the fullest extent possible.  Use of electrical outages 
clear of any energized electrical sources is the preferred method.  When 
working in energized substations, only qualified electrical workers shall 
be permitted to enter.  When work requires Contractor to work near 
energized circuits as defined by the NFPA 70, high voltage personnel must 
use personal protective equipment that includes, as a minimum, electrical 
hard hat, safety shoes, insulating gloves with leather protective sleeves, 
fire retarding shirts, coveralls, face shields, and safety glasses.  
Insulating blankets, hearing protection, and switching suits may be 
required, depending on the specific job.

3.4.2   Portable Extension Cords

Portable extension cords shall be sized in accordance with manufacturer 
ratings for the tool to be powered.

3.5   CRYSTALLINE SILICA

Grinding, abrasive blasting, and foundry operations of construction 
materials containing crystalline silica, shall comply with OSHA 
regulations, such as 29 CFR 1910.94, and COE EM-385-1-1, (Appendix C).  The 
Contractor shall develop and implement effective exposure control and 
elimination procedures to include dust control systems, engineering 
controls, and establishment of work area boundaries, as well as medical 
surveillance, training, air monitoring, and personal protective equipment.

3.6   HOUSEKEEPING

3.6.1   Clean-up 

All debris in work areas shall be cleaned up daily or more frequently as 
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necessary.  Construction debris may be temporarily located in an approved 
location, however garbage accumulation must be removed each day.

3.6.2   Dust Control

In addition to the dust control measures required elsewhere in the contract 
documents dry cutting of brick or masonry shall be prohibited.  Wet cutting 
must address control of water run off.

       -- End of Section --
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SECTION 01575

TEMPORARY ENVIRONMENTAL CONTROLS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.1200 Hazard Communication

40 CFR 112 Oil Pollution Prevention

40 CFR 241 Guidelines for Disposal of Solid Waste

40 CFR 243 Guidelines for the Storage and Collection 
of Residential, Commercial, and 
Institutional Solid Waste

40 CFR 258 Subtitle D Landfill Requirements

40 CFR 261 Identification and Listing of Hazardous 
Waste

49 CFR 173 Shipments and Packagings 

1.2   DEFINITIONS

1.2.1   Sediment

Soil and other debris that have eroded and have been transported by runoff 
water or wind.

1.2.2   Solid Waste

Garbage, refuse, debris, sludge, or other discharged material (except 
hazardous waste as defined in paragraph entitled "Hazardous Waste" or 
hazardous debris as defined in paragraph entitled "Hazardous Debris"), 
including solid, liquid, semisolid, or contained gaseous materials 
resulting from domestic, industrial, commercial, mining, or agricultural 
operations.  Material not regulated as solid waste are: nuclear source or 
byproduct materials regulated under the Federal Atomic Energy Act of 1954 
as amended; suspended or dissolved materials in domestic sewage effluent or 
irrigation return flows, or other regulated point source discharges; 
regulated air emissions; and fluids or wastes associated with natural gas 
or crude oil exploration or production.

a.  Green waste:  The vegetative matter from landscaping, land 
clearing and grubbing, including, but not limited to, grass, 
bushes, scrubs, small trees and saplings, tree stumps and plant 
roots. Marketable trees, grasses and plants that are indicated to 
remain, be re-located, or be re-used are not included.
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b.  Surplus soil:  Existing soil that is in excess of what is required 
for this work, including aggregates intended, but not used, for 
on-site mixing of concrete, mortars and paving.  Contaminated soil 
meeting the definition of hazardous material or hazardous waste is 
not included.

c.  Inert construction and demolition debris:  Broken or removed 
concrete, masonry, and rock asphalt paving; ceramics; roofing 
paper and shingles.  Inert materials may not be re-inforced with 
or contain ferrous wire, rods, accessories and weldments.

d.  Wood:  Dimension and non-dimension lumber, plywood, chipboard, 
hardboard.  Treated and/or painted wood that meets the definition 
of lead contaminated or lead based contaminated paint is not 
included.

e.  Scrap metal:  Scrap and excess ferrous and non-ferrous metals such 
as re-inforcing steel, structural shapes, pipe and wire that are 
recovered or collected and disposed of as scrap.  Scrap metal 
meeting the definition of hazardous material or hazardous waste is 
not included.

f.  Paint cans:  Metal cans that are empty of paints, solvents, 
thinners and adhesives.  If permitted by the paint can label, a 
thin dry film may remain in the can.

g.  Recyclables:  Materials, equipment and assemblies such as doors, 
windows, door and window frames, plumbing fixtures, glazing and 
mirrors that are recovered and sold as recyclable.  Metal meeting 
the definition of lead contaminated or lead based paint 
contaminated may be included as recyclable if sold to a scrap 
metal company.  Paint cans may be included as recyclable if sold 
to a scrap metal company.

1.2.3   Debris

Non-hazardous solid material generated during the construction, demolition, 
or renovation of a structure which exceeds 2.5 inch particle size that is: 
a manufactured object; plant or animal matter; or natural geologic material 
(e.g. cobbles and boulders).  A mixture of debris and other material such 
as soil or sludge is also subject to regulation as debris if the mixture is 
comprised primarily of debris by volume, based on visual inspection.

1.2.4   Hazardous Debris

As defined in paragraph entitled "Debris" of this section, debris that 
contains listed hazardous waste (either on the debris surface, or in its 
interstices, such as pore structure) per 40 CFR 261; or debris that 
exhibits a characteristic of hazardous waste per 40 CFR 261.

1.2.5   Chemical Wastes

This includes salts, acids, alkalies, herbicides, pesticides, and organic 
chemicals.

1.2.6   Garbage

Refuse and scraps resulting from preparation, cooking, dispensing, and 
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consumption of food.

1.2.7   Hazardous Waste

Hazardous waste as defined in 40 CFR 261 or as defined by applicable State 
and local regulations.

1.2.8   Oily Waste

Petroleum products and bituminous materials.

1.2.9   Regulated Waste

Those solid waste that have specific additional Federal, state, or local 
controls for handling, storage, or disposal.

1.2.10   Hazardous Materials

Any material that is regulated as a hazardous material in accordance with 
49 CFR 173, requires a Material Safety Data Sheet (MSDS) in accordance with 
29 CFR 1910.1200, or which during end use, treatment, handling, storage, 
transportation or disposal meets or has components which meet or have the 
potential to meet the definition of a Hazardous Waste in accordance with 40 
CFR 261.  Throughout this specification, hazardous material includes 
hazardous chemicals.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-11 Closeout Submittals

Some of the records listed below are also required as part of 
other submittals.  For the "Records" submittal, maintain on-site a 
separate three-ring Environmental Records binder and submit at the 
completion of the project.  Make separate parts to the binder 
corresponding to each of the applicable subitems listed below.

Solid waste disposal permit

Solid waste disposal report

1.4   REPORTS

1.4.1   Solid Waste Disposal Permit

Submit one copy of a State or local permit or license showing such  
agencies' approval of the disposal plan before transporting wastes off 
Government property.

1.4.2   Solid Waste Disposal Report

Monthly the Contractor shall submit a solid waste disposal report to the 
Contracting Officer.  For each waste, the report shall state the 
classification (using the definitions provided in this section), amount, 
location, and name of the business receiving the solid waste.  The 
Contractor shall include copies of the waste handling facilities' weight 
tickets, receipts, bills of sale, and other sales documentation.  In lieu 
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of sales documentation, the Contractor may submit a statement indicating 
the disposal location for the solid waste which is signed by an officer of 
the Contractor firm authorized to legally obligate or bind the firm.  The 
sales documentation or Contractor certification shall include the 
receiver's tax identification number and business, EPA or State 
registration number, along with the receiver's delivery and business 
addresses and telephone numbers.  For each solid waste retained by the 
Contractor for his own use, the Contractor shall submit on the solid waste 
disposal report the information previously described in this paragraph.  
Prices paid or received shall not be reported to the Contracting Officer 
unless required by other provisions or specifications of this Contract or 
public law.

1.5   ENVIRONMENTAL PROTECTION REQUIREMENTS

Provide and maintain, during the life of the contract, environmental 
protection as defined.  Plan for and provide environmental protective 
measures to control pollution that develops during normal construction 
practice.  Plan for and provide environmental protective measures required 
to correct conditions that develop during the construction of permanent or 
temporary environmental features associated with the project.  Comply with 
Federal, State, and local regulations pertaining to the environment, 
including water, air, solid waste, hazardous waste and substances, oily 
substances, and noise pollution.

Environmental Brief:  Attend an environmental brief to be included in the 
preconstruction meeting.  Provide the following information:  types, 
quantities, and use of hazardous materials that will be brought onto the 
activity; types and quantities of wastes/wastewater that may be generated 
during the contract.

1.5.1   Contractor Liabilities for Environmental Protection

  The Contractor is advised that this project and the station are subject to
  Federal, State, and local regulatory agency inspections to review 
  compliance with environmental laws and regulations.  The Contractor shall
  fully cooperate with any representative from any Federal, State or local
  regulatory agency who may visit the job site and shall provide immediate
  notification to the Contracting Officer, who shall accompany them on any
  subsequent site inspections.  The Contractor shall complete, maintain, and
  make available to the Contracting Officer, station, or regulatory agency
  personnel all documentation relating to environmental compliance under
  applicable Federal, State and local laws and regulations.  The Contractor
  shall immediately notify the Contracting Officer if a Notice of Violation
  (NOV) is issued to the Contractor.

The Contractor shall be responsible for all damages to persons or property 
resulting from Contractor fault or negligence as well as for the payment of 
any civil fines or penalties which may be assessed by any Federal, State or 
local regulatory agency as a result of the Contractor's or any 
subcontractor's violation of any applicable Federal, State or local 
environmental law or regulation.  Should a Notice of Violation (NOV), 
Notice of Noncompliance (NON), Notice of Deficiency (NOD), or similar 
regulatory agency notice be issued to the Government as facility 
owner/operator on account of the actions or inactions of the Contractor or 
one of its subcontractors in the performance of work under this contract, 
the Contractor shall fully cooperate with the Government in defending 
against regulatory assessment of any civil fines or penalties arising out 
of such actions or inactions.
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1.6   UNFORESEEN HAZARDOUS OR REGULATED MATERIAL

All known hazardous or regulated materials are indicated in the contract 
documents.  If material that is not indicated in the contract documents is 
encountered that may be dangerous to human health upon disturbance during 
construction operations, stop that portion of work and notify the 
Contracting Officer immediately.  Intent is to identify materials such as 
PCB, lead paint, mercury, petroleum products, and friable and nonfriable 
asbestos.  Within 14 calendar days the Government will determine if the 
material is hazardous.  If the material is not hazardous or poses no 
danger, the Government will direct the Contractor to proceed without 
change.  If the material is hazardous and handling of the material is 
necessary to accomplish the work, the Government will issue a modification 
pursuant to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site 
Conditions."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PROTECTION OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside 
the limits of permanent work.  Restore to an equivalent or improved 
condition upon completion of work.  Confine construction activities to 
within the limits of the work indicated or specified.

3.1.1   Water Resources

3.1.1.1   Oily and Hazardous Substances

Prevent oil or hazardous substances from entering the ground, drainage 
areas, or navigable waters.  In accordance with 40 CFR 112, surround all 
temporary fuel oil or petroleum storage tanks with a temporary berm or 
containment of sufficient size and strength to contain the contents of the 
tanks, plus 10 percent freeboard for precipitation.  The berm shall be 
impervious to oil for 72 hours and be constructed so that any discharge 
will not permeate, drain, infiltrate, or otherwise escape before cleanup 
occurs.

3.2   HISTORICAL AND ARCHAEOLOGICAL RESOURCES

Carefully protect in-place and report immediately to the Contracting 
Officer historical and archaeological items or human skeletal remains 
discovered in the course of work.  Upon discovery, notify the Contracting 
Officer.  Stop work in the immediate area of the discovery until directed 
by the Contracting Officer to resume work.  The Government retains 
ownership and control over historical and archaeological resources.

3.3   CONTROL AND DISPOSAL OF SOLID WASTES

Pick up solid wastes, and place in covered containers which are regularly 
emptied.  Do not prepare or cook food on the project site.  Prevent 
contamination of the site or other areas when handling and disposing of 
wastes.  At project completion, leave the areas clean.  Recycling is 
encouraged and can be coordinated with the Contracting Officer and the 

SECTION 01575  Page 5



REPIPE SEWER & REPLACE LIFT STATION, ISC BOSTON 32P00064

activity recycling coordinator.  Remove all solid waste (including 
non-hazardous debris) from Government property and dispose off-site at an 
approved landfill.  Solid waste disposal off-site must comply with most 
stringent local, State, and Federal requirements including 40 CFR 241, 40 
CFR 243, and 40 CFR 258.

3.4   DUST CONTROL

Keep dust down at all times, including during nonworking periods.  Sprinkle 
or treat, with dust suppressants, the soil at the site, haul roads, and 
other areas disturbed by operations.  Dry power brooming will not be 
permitted.  Instead, use vacuuming, wet mopping, wet sweeping, or wet power 
brooming.  Air blowing will be permitted only for cleaning nonparticulate 
debris such as steel reinforcing bars.  Only wet cutting will be permitted 
for cutting concrete blocks, concrete, and bituminous concrete.  Do not 
unnecessarily shake bags of cement, concrete mortar, or plaster.

3.5   ABRASIVE BLASTING

Abrasive blasting is prohibited.

3.6   NOISE

Make the maximum use of low-noise emission products, as certified by the 
EPA.  Blasting or use of explosives will not be permitted without written 
permission from the Contracting Officer, and then only during the 
designated times.

       -- End of Section --
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SECTION 01770

CLOSEOUT PROCEDURES

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-10 Operation and Maintenance Data

Equipment/product warranty list

Submit Data Package 3 parts a, i, m and o in accordance with 
Section 01781, "Operation and Maintenance Data."

SD-11 Closeout Submittals

As-built drawings

1.2   PROJECT RECORD DOCUMENTS

1.2.1   As-Built Drawings 

Maintain at the jobsite one set of full-size contract drawings marked to 
show any deviations which have been made from the contract drawings.  These 
drawings shall be available for review by the COntracting Officer at all 
times.  Upon completion of the work, deliver the marked set of prints to 
the Contracting Officer.  Requests for partial payments will not be 
approved if the marked prints are not current, and request for final 
payment will not be approved until the marked prints are delivered to the 
Contracting Officer.

1.3   EQUIPMENT/PRODUCT WARRANTIES

1.3.1   Equipment/Product Warranty List

Furnish to the Contracting Officer a bound and indexed notebook containing 
written warranties for equipment/products furnished under the contract, and 
prepare a complete listing of such equipment/products.  The 
equipment/products list shall state the specification section applicable to 
the equipment/product, duration of the warranty therefor, start date of the 
warranty, ending date of the warranty, and the point of contact for 
fulfillment of the warranty.  The warranty period shall begin on the same 
date as project acceptance and shall continue for the full product warranty 
period.  Execute the full list and deliver to the Contracting Officer prior 
to final acceptance of the facility.

1.4   CLEANUP

Leave premises "broom clean."  Clean interior and exterior glass surfaces 
exposed to view; remove temporary labels, stains and foreign substances; 
polish transparent and glossy surfaces; vacuum carpeted and soft surfaces.  
Clean equipment and fixtures to a sanitary condition.  Replace filters of 
operating equipment.  Clean debris from roofs, gutters, downspouts and 
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drainage systems.  Sweep paved areas and rake clean landscaped areas.  
Remove waste and surplus materials, rubbish and construction facilities 
from the site.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01781

OPERATION AND MAINTENANCE DATA

PART 1   GENERAL

1.1   SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data/Manuals which are specifically 
applicable to this contract and a complete and concise depiction of the 
provided equipment or product.  Organize and present information in 
sufficient detail to clearly explain O&M requirements at the system, 
equipment, component, and subassembly level.  Include an index preceding 
each submittal.  Submit in accordance with this section and Section 01330, 
"Submittal Procedures."

1.1.1   Quantity

Submit five sets of the supplier/manufacturers' O&M information specified 
herein for the components, assemblies, subassemblies, attachments, and 
accessories.  The items for which O&M Data/Manuals are required are listed 
in the technical sections which specifies those particular items.

1.1.2   Package Quality

Documents must be fully legible.  Poor quality copies and material with 
hole punches obliterating the text or drawings will not be accepted.

1.1.3   Package Content

Data package content shall be as shown in the paragraph titled "Schedule of 
Operation and Maintenance Data Packages."  For each product, system, or 
component piece of equipment requiring submission of O&M Data, submit the 
Data Package specified in the individual technical section.

1.1.4   Delivery

Submit O&M Data Manuals to the Contracting Officer for review and 
acceptance; submit data specified for a given item within 30 calendar days 
after the item is delivered to the contract site.

a.  In the event the Contractor fails to deliver O&M Data/Manuals 
within the time limits set forth above, the Contracting Officer 
may withhold from progress payments 50 percent of the price of the 
item with which such O&M Data/Manuals are associated.

1.1.5   Changes to Submittals

Manufacturer-originated changes or revisions to submitted data shall be 
furnished by the Contractor if a component of an item is so affected 
subsequent to acceptance of the O&M Data.  Changes, additions, or revisions 
required by the Contracting Officer for final acceptance of submitted data, 
shall be submitted by the Contractor within 30 calendar days of the 
notification of this change requirement.

1.2   TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES
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1.2.1   Operating Instructions

Include specific instructions, procedures, and illustrations for the 
following phases of operation:

1.2.1.1   Safety Precautions

List personnel hazards and equipment or product safety precautions for all 
operating conditions.

1.2.1.2   Normal Operations

Provide narrative description of normal operating procedures.  Include 
control diagrams with data to explain operation and control of systems and 
specific equipment.

1.2.1.3   Emergency Operations

Include emergency procedures for equipment malfunctions to permit a short 
period of continued operation or to shut down the equipment to prevent 
further damage to systems and equipment.  Include emergency shutdown 
instructions for fire, explosion, spills, or other foreseeable 
contingencies.  Provide guidance on emergency operations of all utility 
systems including valve locations and portions of systems controlled.

1.2.1.4   Environmental Conditions

Include a list of environmental conditions (temperature, humidity, and 
other relevant data) which are best suited for each product or piece of 
equipment and describe conditions under which equipment should not be 
allowed to run.

1.2.2   Preventive Maintenance

Include the following information for preventive and scheduled maintenance 
to minimize corrective maintenance and repair.

1.2.2.1   Lubrication Data

Include lubrication data, other than instructions for lubrication in 
accordance with paragraph titled "Operator Service Requirements":

a.  A table showing recommended lubricants for specific temperature 
ranges and applications;

b.  Charts with a schematic diagram of the equipment showing 
lubrication points, recommended types and grades of lubricants, 
and capacities; and

c.  A lubrication schedule showing service interval frequency.

1.2.2.2   Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance, 
inspections, tests and adjustments required to ensure proper and economical 
operation and to minimize corrective maintenance and repair.  Provide 
manufacturer's projection of preventive maintenance work-hours on a daily, 
weekly, monthly, and annual basis including craft requirements by type of 
craft.  For periodic calibrations, provide manufacturer's specified 
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frequency and procedures for each separate operation.

1.2.3   Corrective Maintenance (Repair)

Include manufacturer's recommendations on procedures and instructions for 
correcting problems and making repairs.

1.2.3.1   Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause of typical 
malfunctions.  Describe clearly why the checkout is performed and what 
conditions are to be sought.  Identify tests or inspections and test 
equipment required to determine whether parts and equipment may be reused 
or require replacement.

1.2.3.2   Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point drawings of 
wiring and control circuits including factory-field interfaces.  Provide a 
complete and accurate depiction of the actual job specific wiring and 
control work.  On diagrams, number electrical and electronic wiring and 
pneumatic control tubing and the terminals for each type, identically to 
actual installation numbering.

1.2.3.3   Maintenance and Repair Procedures

Include instructions and list tools required to restore product or 
equipment to proper condition or operating standards.

1.2.3.4   Removal and Replacement Instructions

Include step-by-step procedures and list required tools and supplies for 
removal, replacement, disassembly, and assembly of components, assemblies, 
subassemblies, accessories, and attachments.  Provide tolerances, 
dimensions, settings and adjustments required.  Instructions shall include 
a combination of text and illustrations.

1.2.3.5   Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance and 
repair to ensure continued service or operation without unreasonable 
delays.  Special consideration is required for facilities at remote 
locations.  List spare parts and supplies that have a long lead time to 
obtain.

1.2.4   Parts Identification

Provide identification and coverage for all parts of each component, 
assembly, subassembly, and accessory of the end items subject to 
replacement.  Include special hardware requirements, such as requirement to 
use high-strength bolts and nuts.  Identify parts by make, model, serial 
number, and source of supply to allow reordering without further 
identification.  Provide clear and legible illustrations, drawings, and 
exploded views to enable easy identification of the items.  When 
illustrations omit the part numbers and description, both the illustrations 
and separate listing shall show the index, reference, or key number which 
will cross-reference the illustrated part to the listed part.  Parts shown 
in the listings shall be grouped by components, assemblies, and 
subassemblies.  Parts data may cover more than one model or series of 
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equipment. components, assemblies, subassemblies, attachments, or 
accessories, such as a master parts catalog, in accordance with the 
manufacturer's standard commercial practice.

1.2.4.1   Warranty Information

List and explain the various warranties and include the servicing and 
technical precautions prescribed by the manufacturers or contract documents 
to keep warranties in force.  Include warranty information for primary 
components such as the compressor of air conditioning system.

1.2.4.2   Personnel Training Requirements

Provide information available from the manufacturers to use in training 
designated personnel to operate and maintain the equipment and systems 
properly.

1.2.4.3   Testing Equipment and Special Tool Information

Include information on test equipment required to perform specified tests 
and on special tools needed for the operation, maintenance, and repair of 
components.

1.2.4.4   Contractor Information

Provide a list that includes the name, address, and telephone number of the 
General Contractor and each subcontractor installing the product or 
equipment.  Include local representatives and service organizations most 
convenient to the project site.  Provide the name, address, and telephone 
number of the product or equipment manufacturers.

1.3   SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the O&M Data Packages specified in individual technical sections.  
The required information for each O&M Data Package is as follows:

1.3.1   Data Package 3

a.  Safety precautions

b.  Normal operations

c.  Emergency operations

d.  Environmental conditions

e.  Lubrication data

f.  Preventive maintenance plan and schedule

g.  Troubleshooting guides and diagnostic techniques

h.  Wiring diagrams and control diagrams

i.  Maintenance and repair procedures

j.  Removal and replacement instructions

k.  Spare parts and supply list
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l.  Parts identification

m.  Warranty information

n.  Testing equipment and special tool information

o.  Contractor information

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 02220

DEMOLITION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.6 (1990) Demolition Operations

1.2   GENERAL REQUIREMENTS

Demolish designated structures and components; and remove resulting rubbish 
and debris.

1.3   REGULATORY AND SAFETY REQUIREMENTS

Comply with federal, state, and local hauling and disposal regulations.  In 
addition to the requirements of the "Contract Clauses," safety requirements 
shall conform with ANSI A10.6.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PREPARATION

Provide, erect, and maintain temporary barriers and security devices. 
Notify Contracting Officer of work which may affect adjacent structures, 
potential noise, utility outage, or disruption.  Coordinate with the 
Contracting Officer.

3.1.1   Building Demolition Work

Prevent movement or settlement of adjacent structures.  Provide bracing and 
shoring.  Protect existing structures which are not to be demolished.

3.1.2   Selective Interior Demolition

Erect and maintain temporary partitions to prevent spread of dust, odors 
and noise to permit continued occupancy by the occupant.  Protect existing 
items which are not indicated to be removed.

3.2   DEMOLITION REQUIREMENTS

Conduct demolition to minimize interference with adjacent building areas.  
Conduct operations with minimum interference to public accesses.  Maintain 
protected egress and access at all times.
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3.2.1   Selective Interior Demolition

Demolish and remove components in an orderly and careful manner, as shown 
on drawings.  Protect existing supporting structural members.

3.3   CLEAN UP

Remove demolished materials from site as work progresses.  Leave areas of 
work in clean condition.

       -- End of Section --
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SECTION 15050

BASIC MECHANICAL MATERIALS AND METHODS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (1998; Errata 1999) Motors and Generators

NEMA MG 10 (1994) Energy Management Guide for 
Selection and Use of Fixed Frequency 
Medium AC Squirrel-Cage Polyphase 
Induction Motors

NEMA MG 11 (1977; R 1992) Energy Management Guide for 
Selection and Use of Single-Phase Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to all sections of Division 15, "Mechanical" of this 
project specification, unless specified otherwise in the individual section.

1.3   QUALITY ASSURANCE

1.3.1   Material and Equipment Qualifications

Provide materials and equipment that are standard products of manufacturers 
regularly engaged in the manufacture of such products, which are of a 
similar material, design and workmanship.  Standard products shall have 
been in satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2-year use shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been for sale on the commercial market through advertisements, 
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manufacturers' catalogs, or brochures during the 2 year period.

1.3.2   Alternative Qualifications

Products having less than a two-year field service record will be 
acceptable if a certified record of satisfactory field operation for not 
less than 6000 hours, exclusive of the manufacturer's factory or laboratory 
tests, can be shown.

1.3.3   Service Support

The equipment items shall be supported by service organizations.  Submit a 
certified list of qualified permanent service organizations for support of 
the equipment which includes their addresses and qualifications.  These 
service organizations shall be reasonably convenient to the equipment 
installation and able to render satisfactory service to the equipment on a 
regular and emergency basis during the warranty period of the contract.

1.3.4   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.3.5   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Contracting Officer.

1.3.5.1   Definitions

For the International Code Council (ICC) Codes referenced in the contract 
documents, advisory provisions shall be considered mandatory, the word 
"should" shall be interpreted as "shall."  Reference to the "code official" 
shall be interpreted to mean the "Contracting Officer."  For Navy owned 
property, references to the "owner" shall be interpreted to mean the 
"Contracting Officer."  For leased facilities, references to the "owner" 
shall be interpreted to mean the "lessor."  References to the "permit 
holder" shall be interpreted to mean the "Contractor."

1.3.5.2   Administrative Interpretations

For ICC Codes referenced in the contract documents, the provisions of 
Chapter 1, "Administrator," do not apply.  These administrative 
requirements are covered by the applicable Federal Acquisition Regulations 
(FAR) included in this contract and by the authority granted to the Officer 
in Charge of Construction to administer the construction of this project.  
References in the ICC Codes to sections of Chapter 1, shall be applied 
appropriately by the Contracting Officer as authorized by his 
administrative cognizance and the FAR.

1.4   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage before 
and during installation in accordance with the manufacturer's 
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recommendations, and as approved by the Contracting Officer.  Replace 
damaged or defective items.

1.5   SAFETY REQUIREMENTS

1.5.1   Equipment Safety

Provide positive means of locking out equipment so that equipment cannot be 
accidentally started during maintenance procedures. High-temperature 
equipment and piping so located as to endanger personnel or create a fire 
hazard shall be properly guarded or covered with insulation of the type 
specified.  Ensure that access openings leading to equipment are large 
enough to carry through routine maintenance items such as filters and tools.

1.5.2   Lockout of Energy Sources

Provide appropriate lockout devices for energy isolating valves and for 
machines or other equipment to prevent unexpected start-up or release of 
stored electrical, mechanical, hydraulic, pneumatic, thermal, chemical, or 
other energy in accordance with 29 CFR 1910.147.  Lockout devices for 
valves shall provide a means of attachment to which, or through which, a 
lock can be affixed or shall have a locking mechanism built into it so that 
the valve cannot be moved from the lockout position until the lock is 
removed.  Electrical isolation of machines or other equipment shall be in 
accordance with requirements of DIVISION 16 "Electrical."

1.6   ELECTRICAL REQUIREMENTS

Furnish motors, controllers, disconnects and contactors with their 
respective pieces of equipment.  Motors, controllers, disconnects and 
contactors shall conform to and have electrical connections provided under 
Section 16402, "Interior Distribution System."  Furnish internal wiring for 
components of packaged equipment as an integral part of the equipment. 
Extended voltage range motors will not be permitted.  Controllers and 
contactors shall have a maximum of 120 volt control circuits, and shall 
have auxiliary contacts for use with the controls furnished.  When motors 
and equipment furnished are larger than sizes indicated, the cost of 
additional electrical service and related work shall be included under the 
section that specified that motor or equipment.  Power wiring and conduit 
for field installed equipment shall be provided under and conform to the 
requirements of Section 16402, "Interior Distribution System."

1.7   ELECTRICAL INSTALLATION REQUIREMENTS

Electrical installations shall conform to ANSI C2, NFPA 70, and 
requirements specified herein.

1.7.1   High Efficiency Motors

1.7.1.1   High Efficiency Single-Phase Motors

Unless otherwise specified, single-phase fractional-horsepower 
alternating-current motors shall be high efficiency types corresponding to 
the applications listed in NEMA MG 11.

1.7.1.2   High Efficiency Polyphase Motors

Unless otherwise specified, polyphase motors shall be selected based on 
high efficiency characteristics relative to the applications as listed in 
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NEMA MG 10.  Additionally, polyphase squirrel-cage medium induction motors 
with continuous ratings shall meet or exceed energy efficient ratings in 
accordance with Table 12-6C of NEMA MG 1.

1.8   ACCESSIBILITY

Install all work so that parts requiring periodic inspection, operation, 
maintenance, and repair are readily accessible.  Install concealed valves, 
expansion joints, controls, dampers, and equipment requiring access, in 
locations freely accessible through access doors.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PAINTING OF NEW EQUIPMENT

New equipment painting shall be factory applied or shop applied, and shall 
be as specified herein, and provided under each individual section.

3.1.1   Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject to 
certification that the factory painting system applied will withstand 125 
hours in a salt-spray fog test, except that equipment located outdoors 
shall withstand 500 hours in a salt-spray fog test.  Salt-spray fog test 
shall be in accordance with ASTM B 117, and for that test the acceptance 
criteria shall be as follows:  immediately after completion of the test, 
the paint shall show no signs of blistering, wrinkling, or cracking, and no 
loss of adhesion; and the specimen shall show no signs of rust creepage 
beyond 0.125 inch on either side of the scratch mark.

The film thickness of the factory painting system applied on the equipment 
shall not be less than the film thickness used on the test specimen.  If 
manufacturer's standard factory painting system is being proposed for use 
on surfaces subject to temperatures above 120 degrees F, the factory 
painting system shall be designed for the temperature service.

3.1.2   Shop Painting Systems for Metal Surfaces

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 
need not be painted.  Apply coatings to clean dry surfaces.  Clean the 
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 
solvent degreasing prior to application of paint, except metal surfaces 
subject to temperatures in excess of 120 degrees F shall be cleaned to bare 
metal.

Where more than one coat of paint is specified, apply the second coat after 
the preceding coat is thoroughly dry.  Lightly sand damaged painting and 
retouch before applying the succeeding coat. Color of finish coat shall be 
aluminum or light gray.

a.  Temperatures Less Than 120 Degrees F: Immediately after cleaning, 
the metal surfaces subject to temperatures less than 120 degrees F 
shall receive one coat of pretreatment primer applied to a minimum 
dry film thickness of 0.3 mil, one coat of primer applied to a 
minimum dry film thickness of one mil; and two coats of enamel 
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applied to a minimum dry film thickness of one mil per coat.

b.  Temperatures Between 120 and 400 Degrees F:  Metal surfaces 
subject to temperatures between 120 and 400 degrees F shall 
receive two coats of  400 degrees F heat-resisting enamel applied 
to a total minimum thickness of 2 mils.

c.  Temperatures Greater Than 400 Degrees F: Metal surfaces subject to 
temperatures greater than 400 degrees F shall receive two coats of 
600 degrees F heat-resisting paint applied to a total minimum dry 
film thickness of 2 mils.

       -- End of Section --
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SECTION 15400

PLUMBING SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A112.36.2M (1991; R 1998) Cleanouts

ANSI A40 (1993) Safety Requirements For Plumbing

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME A112.14.1 (1975; R1998) Backwater Valves

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless

ASTM A 74 (1996) Cast Iron Soil Pipe and Fittings

ASTM A 126 (1995) Gray Iron Casting for Valves, 
Flanges and Pipe Fittings

ASTM B 42 (1996) Seamless Copper Pipe, Standard Sizes

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM C 534 (1994) Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and 
Tubular Form

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings

CAST IRON SOIL PIPE INSTITUTE (CISPI)

CISPI HSN (1985) Neoprene Rubber Gaskets for Hub and 
Spigot Cast Iron Soil Pipe and Fittings

CISPI 301 (1995) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

CISPI 310 (1995) Couplings Joint for Use in 
Connection with Hubless Cast Iron Soil 
Pipe and Fitting

INTERNATIONAL CODE COUNCIL (ICC)
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ICC IPC (1996) International Plumbing Code

MILITARY SPECIFICATIONS (MIL)

MIL-STD-101 (Rev. B) Color Code for Pipelines and for 
Compressed Gas Cylinders

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY, INC. (MSS)

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-89 (1991) Pipe Hangers and Supports - 
Fabrication and Installation Practices

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 3 (1995) Power Tool Cleaning

SSPC Paint 22 (1991) Epoxy-Polyamide Paints (Primer, 
Intermediate, and Topcoat)  

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this 
section with the additions and modifications specified herein.

1.3   SYSTEM DESCRIPTION

Provide new and modify existing plumbing systems, complete and ready for 
operation.  Plumbing systems including manufacturer's products shall be in 
accordance with the required and advisory provisions of the ICC IPC.  
Plumbing systems include piping less than 5 feet outside of building walls.

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-03 Product Data

Sewage Ejector

Sump Pump

Pipe and fittings

Backwater Valves

Check Valves (Ball Type)

Pipe hangers and supports
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For pumps, include certified pump test curves.

SD-10 Operation and Maintenance Data

Sewage Ejector, Data Package 3

Sump Pump, Data Package 3

Submit operation and maintenance data in accordance with Section 
01781, "Operation and Maintenance Data."

1.5   QUALITY ASSURANCE

Plumbing systems including fixtures, equipment, materials, installation, 
and workmanship shall be in accordance with the Plumbing Code except as 
modified herein.  In the Plumbing Code referred to herein, the advisory 
provisions shall be considered to be mandatory, as though the word "shall" 
had been substituted for the word "should" wherever it appears; reference 
to the "authority having jurisdiction," the Administrative Authority, the 
Plumbing Official, and the Design Engineer shall be interpreted to mean the 
Contracting Officer.  Capacity of equipment shall be not less than that 
indicated.

PART 2   PRODUCTS

2.1   SEWAGE EJECTOR

The operating point on the characteristic performance curve for the 
impeller size of each pump shall be to the left (shut-off side) of and not 
more than 5 percent below the point of maximum efficiency for the impeller.

2.1.1   General

Furnish and install where indicated on plans one duplex seamless sewage 
elector with lubricating system.  The pump shall be designed for a basin 
depth of 42 inches with the pump suction not more than 12 inches from the 
bottom of the sump.

2.1.2   Operating Conditions

Each pump shall have a capacity of 40 gallons per minute at a head of 25 
feet of water as measured from the bottom of the sump to the highest point 
in the discharge line to the sewer, including pipe friction losses.

2.1.3   General Construction

The volute type casing shall be suspended from a 1/2 inch minimum thickness 
steel suspension plate.  The impeller drive shaft shall be of carbon steel 
1-7/16 inch minimum diameter ground and polished through its entire length 
and enclosed in 3 inch schedule 40 wrought steel pipe.  Axial shaft and 
impeller thrust and weight shall be carried by an adjustable ball thrust 
bearing, grease lubricated, and mounted 9 inches above the suspension plate 
in a combination bearing housing and motor support.  A renewable sleeve 
type bearing shall be furnished in the ejector casing.  The pump shaft 
shall be connected to the motor shaft by a flexible coupling of the load 
cushion type.  Discharge pipe shall be 3 inch schedule 40 wrought steel.

2.1.4   Impeller
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The impeller shall be a fully enclosed two-part non-clog design with blunt 
entering edges, smooth contours and other design features to prevent rags 
and stringy material from binding between the impeller and the casing.  The 
impeller shall be balanced and capable of passing a sphere 2-1/2 inches in 
diameter.  The impeller shall be furnished with repelling vanes on the side 
opposite the suction to reduce sleeve bearing wear and provide proper flow 
of lubricant.

2.1.5   Motor

An electric motor drive of 1 horsepower, 1160 revolutions per minute, 480 
volt, three phase, vertical, grease lubricated, ball bearing type, fitted 
with drip cover, shall not be exceeded by the brake horsepower requirement 
of the pump for any condition of service for the impeller diameter 
installed.

2.1.6   Float Control

Furnish for each pump one two-pole float switch mounted on a substantial 
stand complete with a copper float and brass float rod.  With duplex, 
equipment, one automatic mechanical alternator shall be furnished to 
automatically start, stop, and alternate the two pumps, and to start the 
second pump when the flow rate exceeds the single pump capacity.  In this 
case, the spare float rig will function as an emergency float switch.  The 
float switched and/or alternator shall be furnished in a NEMA 1 enclosure.

2.1.7   High Water Alarm

Provide compression type high water alarm assembly with single pole 
pressure contact type switch, transformer, 4" alarm bell, dip tube and 
flange for mounting on cover plate.

2.1.8   Starter

For each pumping unit one automatic magnetic starter with overload 
protection and under-voltage release in NEMA 1 enclosure shall be furnished.

2.1.9   Sump Cover Plate

One steel cover plate shall be furnished for the 36 inch diameter basin and 
provide an 11 inch by 15 inch manhole and manhole cover and 4 inch vent.  
Cover plate shall be gasketed, and all openings sealed.

2.1.10   Basin

A sewage basin 36 inches in diameter by 42 inches in depth and constructed 
of steel shall be furnished and installed by the Contractor.

2.2   SUMP PUMP

The operating point on the characteristic performance curve for the 
impeller size of each pump shall be to the left (shut-off side) of and not 
more than 5 percent below the point of maximum efficiency for the impeller.

2.2.1   General

Furnish and install where indicated on plans one packaged duplex heavy duty 
vertical suspended type sump pump.  The pump shall be designed for a pit or 
sump depth of 5 feet with the pump suction not more than 12 inches from the 
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bottom of the sump.  The pump shall be fitted with a cast iron suction 
screen.

2.2.2   Operating Conditions

Each pump shall have a capacity of 80 gallons per minutes at a head of 20 
feet of water as measured from the bottom of the sump to the highest point 
in the discharge line, including pipe friction losses.

2.2.3   General Construction

The pump assembly shall be suspended form a 1/2" minimum thickness steel 
suspension plate.  The impeller drive shaft shall be of carbon steel, 
ground and polished, throughout its entire length and enclosed in a minimum 
of 3 inch Schedule 40 wrought steel suspension pipe with intermediate 
sleeve type bearings.  All axial shaft and impeller thrust and weight shall 
be carried by an axially adjustable ball type thrust bearing, grease 
housing and motor support.  A renewable bronze-backed sleeve type bearing 
shall be furnished in the volute type pump casing.  At the point where the 
shaft passes through the suspension plate a shaft stuffing box shall be 
furnished with a minimum of five packing rings to prevent odors and vapors 
escaping from the pit and reaching the bearings.  The pump shaft shall be 
connected to the motor shaft by a jaw type flexible coupling.

2.2.4   Impeller

The impeller shall be a fully enclosed bottom suction non-clog design with 
blunt entering edges, smooth contours, and repelling vanes.  The repelling 
vanes shall be furnished on the impeller shroud opposite the suction side.

2.2.5   Motor

An electric motor drive of 1 horsepower, 1750 revolution per minute, 208 
volt, single phase, grease lubricated, ball bearing type, fitted with drip 
cover furnished with each pump.  The motor nameplate rating plus service 
factor shall not be exceeded by the brake horsepower requirements of the 
pumps for any condition of service for the impeller diameter installed.

2.2.6   Level Control

Furnish one combination float switch and mechanical alternator with a stand 
complete with copper float, brass float rod, wrought steel float rod guide 
pipe and float rod stuffing box, to automatically start, stop and alternate 
the tow pumps and to start the second pump when the flow rate exceeds the 
capacity of the single pump.  Also, a two pole switch assembly shall be 
furnished to operate both pumps in case of emergencies.  The float switched 
and or combination float switch and mechanical alternator shall be 
furnished in a NEMA watertight enclosures.

2.2.7   High Water Alarm

Provide compression type high water alarm assembly with single pole 
pressure contact type switch, transformer, 4" alarm bell, dip tube and 
flange for mounting on cover plate.

2.2.8   Starter

For each pump, one NEMA (I-IV or VII) across-the-line automatic magnetic 
starter with overload protection and under-voltage release and reset button 
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shall be furnished in a NEMA 1 enclosure.

2.2.9   Sump Cover Plate

One steel cover plate shall be furnished for the 36 inch diameter sump 
basin and provided with manhole and manhole cover.

2.2.10   Basin

A sewage basin 36 inches in diameter by 60 inches in depth san constructed 
of steel shall be furnished and installed by the Contractor.

2.3   DRAIN, WASTE, AND VENT (DWV) PIPE AND FITTINGS

Fittings shall be long radius fittings, except fittings in vent piping may 
be short radius fittings.  Minimum size piping shall be 2 inches for buried 
piping and 1.5 inches for aboveground piping.

2.3.1   Cast-Iron Hubless Pipe and Fittings

CISPI 301 with CISPI 310 couplings or plumbing code approval
or listed couplings.

2.3.2   Cast-Iron Hub and Spigot Pipe and Fittings

ASTM A 74 with ASTM C 564 or CISPI HSN rubber compression
gasket joints, or caulked and leaded joints.

2.3.3   Cleanouts

ANSI A112.36.2M; provide threaded bronze, thermoplastic or PVC plastic 
cleanout plugs.

2.3.3.1   Floor Cleanouts

Provide cast-iron or ductile-iron floor cleanout with anchor flange, 
adjustable height polished bronze, stainless steel, or chromium-plated 
copper alloy rim and scoriated floor plate with "CO" cast in the plate, and 
countersunk screws for installing floor plate flush with finished floor.

2.3.4   Backwater Valves

ASME A112.14.1.  Backwater valves shall have cast-iron bodies with bolted 
on cleanouts large enough to permit removal of interior parts.  Valves 
shall be of the flap type, hinged or pivoted, with revolving disks.  Hinge 
pivots, disks, and seats shall be nonferrous metal.  Disks shall be 
slightly open in a no-flow no-backwater condition.

2.3.5   Check Valves (Ball Type)

Body:  Cast Iron, ASTM A 126, Class B; Cover:  Cast Iron, ASTM A 126, Class 
B; Ball: Vulcanized Buna-N rubber cover over metal core; Bolts: Carbon 
Steel; Cover Gasket:  Composition; Minimum pressure rating:  150 pounds per 
square inch.

2.4   DOMESTIC WATER PIPING

2.4.1   Copper Tubing
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ASTM B 88, Type L piping, with wrought copper fittings and
ASTM B 42, Alloy Grade Sb5 solder and lead free (less than 0.20 percent 
lead) solder flux.

2.5   MISCELLANEOUS PIPING MATERIALS

2.5.1   Escutcheon Plates

Provide one piece or split hinge metal plates for piping entering floors, 
walls, and ceilings in exposed spaces.  Provide chromium-plated or polished 
stainless steel finish on copper alloy plates in finished spaces.  Provide 
paint finish on metal in unfinished spaces.

2.5.2   Pipe Sleeves

ASTM A 53, Schedule 40 or Standard Weight, hot-dip galvanized steel, 
ductile-iron or cast-iron pipe sleeves.

2.5.3   Pipe Hangers and Supports

Provide MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support 
rods, except as specified or indicated otherwise.  Attach to steel joists 
with Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S 
beams with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and 
vertical web steel channels with Type 20 clamp with beam clamp channel 
adapter.  Attach to horizontal web steel channel and wood with drilled hole 
on centerline and double nut and washer.  Attach to concrete with Type 18 
insert or drilled expansion anchor.  Provide Type 40 insulation protection 
shield for insulated piping.

2.5.4   Domestic Water Insulation

1/2 inch flexible cellular ASTM C 534 Type 1.

PART 3   EXECUTION

3.1   INSTALLATION

Installation of plumbing systems including fixtures, equipment, materials, 
workmanship, fabrication, assembly, erection, examination, inspection, and 
testing shall be in accordance with the Plumbing Code, ANSI A40, and in 
accordance with the manufacturer's recommendations.

3.1.1   Pipe Supports (Hangers)

Comply with MSS SP-89.  Provide additional supports at the concentrated 
loads in piping between supports, such as for inline water pumps and 
flanged valves.

3.1.1.1   Maximum Spacing in Vertical Piping

Support metal piping at each floor, but at not more than 10 foot intervals 
with pipe riser clamps or offset pipe clamps.

3.1.1.2   Maximum Spacing in Horizontal Piping

Support cast-iron piping at 5 foot intervals, except for pipe exceeding 5 
foot length provide hangers at intervals equal to the pipe length but not 
exceeding 10 feet.
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3.1.2   Pipe Sleeves

Provide pipe sleeves where piping passes through walls, floors, roofs, and 
partitions.  Provide sleeves of sufficient length to pass through entire 
thickness of walls, floors, roofs, and partitions.  Provide not less than  
one inch space between exterior of piping or pipe insulation and interior 
of sleeve or core-drilled hole.  Core drilling of masonry and concrete may 
be provided in lieu of pipe sleeves when cavities in the core-drilled hole 
are completely grouted smooth.  Firmly pack space with mineral wool 
insulation.  Seal at both ends of the sleeve or core-drilled hole with 
plastic waterproof cement which will dry to a firm but pliable mass, or 
provide a mechanically adjustable segmented elastomeric seal.  Seal both 
ends of penetrations through fire walls and fire floors to maintain fire 
resistive integrity with UL listed fill, void, or cavity material.  Extend 
sleeves in floor slabs 3 inches above the finished floor, except sleeves 
are not required where DWV piping passes through concrete floor slabs 
located on grade.

3.2   FIELD QUALITY CONTROL

3.2.1   Inspections

Prior to initial operation, inspect piping system for compliance with 
drawings, specifications, and manufacturer's submittals.

3.2.2   Field Testing

Before final acceptance of the work, test each system as in service to 
demonstrate compliance with the contract requirements.  Perform the 
following tests in addition to the tests specified in the Plumbing Code, 
except as modified herein.  Correct defects in the work provided by the 
Contractor, and repeat tests until work is in compliance with contract 
requirements. Furnish water, electricity, instruments, connecting devices, 
and personnel for performing tests.

3.2.2.1   DWV Piping

Cap ends of each system, and fill with water to not less than a 10 foot 
head of water, and allow to stand until a thorough inspection has been 
made.  The entire system shall be proven absolutely tight under such a test.

3.3   PIPE FINISHING

3.3.1   Painting Pipes

Semi-transparent film applied to pipes and tubing at the mill is not to be 
considered a shop or prime coat and shall be removed.  Clean pipe surface 
per SSPC SP 3, and apply ferrous primer, intermediate and top coats to the 
dry film thickness (DFT) specified below:

         Primer:            SSPC Paint 22          2.5 mils DFT
         Intermediate:      SSPC Paint 22          2.5 mils DFT
         Top Coat:          SSPC Paint 22          2.0 mils DFT

3.3.2   Piping Identification

Identify all piping including piping in concealed spaces.  Provide in 
accordance with MIL-STD-101.  Place stenciling in clearly visible 
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locations.  On piping not covered by MIL-STD-101, stencil approved names or 
code letters, in letter a minimum of 1/2 inch.  Stencil arrow-shaped 
markings on piping to indicate direction of flow.

       -- End of Section --
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SECTION 15810

DUCTWORK AND DUCTWORK ACCESSORIES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

ANSI/AMCA 210 (1990) Testing Fans For Rating

AMCA 500 (1991) Louvers, Dampers and Shutters

AMCA 501 (1985) Application Manual for Air Louvers

AMCA 511 (1991) Certified Ratings Program for Air 
Control Devices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M (1996) Steel Sheet Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by Hot-Dip Process

ASTM C 553 (1992) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
Applications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION, 
INC. (SMACNA)

SMACNA DCS (1985) HVAC Duct Construction Standards - 
Metal and Flexible

UNDERWRITERS LABORATORIES INC. (UL)

UL 555 (1995; Bul. 1996) Fire Dampers

UL BMD (2000) Building Materials Directory 

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this 
section with the additions and modifications specified herein.

1.3   PRESSURE CLASSIFICATION
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SMACNA DCS, Section 1, and as indicated.

1.4   Design Requirements

1.4.1   Duct Span Versus Reinforcement Schedule

Submit maximum duct dimension, type and spacing of reinforcement, and 
maximum duct static pressure.

1.5   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-01 Preconstruction Submittals

Diffusers, registers, and grilles

Duct hangers and supports

SD-02 Shop Drawings

Duct hangers and supports details

SD-03 Product Data

Fire Dampers

Flexible duct connectors

In-line centrifugal fan

Louvers

Diffusers, registers, and grilles

Metal ducts

SD-05 Design Data

Duct span versus reinforcement schedule

SD-06 Test Reports

Louvers

Air duct leakage test

Testing/Adjusting/Balancing Test

SD-07 Certificates

Fire dampers

SD-08 Manufacturer's Instructions

Fire Dampers

SECTION 15810  Page 2



REPIPE SEWER & REPLACE LIFT STATION, ISC BOSTON 32P00064

1.6   QUALITY ASSURANCE

1.6.1   Modification of References

SMACNA Duct Construction Manuals:  The SMACNA recommendations shall be 
considered as mandatory requirements.  Substitute the word "shall" for the 
word "should" in these manuals.

PART 2   PRODUCTS

2.1   METAL DUCTS

2.1.1   Steel Ducts

ASTM A 653/A 653M galvanized steel sheet, lock-forming quality; coating 
designation G90.

2.2   DUCTS OF PRESSURE CLASSES 3 INCH WATER GAGE OR LESS

Construction, metal gage, hangers and supports, and reinforcements shall 
conform with SMACNA DCS, except that ducts with pressure classifications 
below 2 inch water gage that are located outside of the conditioned space 
shall have a seal class C.  Ductwork shall be airtight and shall not 
vibrate or pulsate when system is in operation.  Pressure sensitive tape 
shall not be used as a primary sealant on ductwork with pressure 
classifications above one inch water gage.  Air leakage shall be less than 
5 percent of the system capacity.  Construct ductwork of galvanized steel.

2.2.1   Curved Elbows

Make a centerline radius not less than 1 1/2 times the width or diameter of 
the duct.

2.2.2   Laps

Make laps at joints in the direction of air flow.  Space button-punch or 
bolt-connection in standing seams at fixed centers not greater than 6 inches. 
 Longitudinal locks or seams, known as "button-punch snap-lock," may be 
used in lieu of Pittsburg Lock.

2.2.3   Fittings

Elbows, vaned elbows, take-offs, branch connections, transitions, 
splitters, volume dampers, fire dampers, flexible connections, and access 
doors shall conform with SMACNA DCS, Section 2.  Provide factory fabricated 
airtight, and noncorrosive test holes with screw cap and gasket.

2.3   IN-LINE CENTRIFUGAL FAN

ANSI/AMCA 210 with AMCA SEAL.  Provide welded steel casings, centrifugal 
backward inclined blades, direct drive.  Inlet and outlet connections for 
fan casings to ductwork and equipment casings, may be of the slip fit or 
flanged type.  Air shall enter and leave the fan axially.  Inlet shall be 
streamlined.  Enclose fan bearings and drive shafts and isloate from 
airstream.  Fan bearings shall be mechanically sealed against dust and dirt 
and shall be self-aligning, pillow block ball or roller type.  Motor and 
drive shall be provided by fan manufacturer.  Provide with disconnect, 
speed controller and vibration isolated handing rod and hardware.
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2.4   FLEXIBLE DUCT CONNECTORS

Provide a minimum of design pressure rated plus 0.5 inch water gage static 
pressure airtight flexible duct connectors on each side of in-line exhaust 
fan.  Support connectors at each end with metal angle frame bands, securely 
bolted in place.  Provide not less than 20 ounce glass fabric duct 
connectors coated on both sides with neoprene.

2.5   DIFFUSERS, REGISTERS, AND GRILLES

Provide factory-furnished diffusers, registers, and grilles constructed of 
steel or aluminum.  Exterior and exposed edges shall be rolled, or 
otherwise stiffened and rounded.  Steel parts shall be factory zinc 
phosphate treated prior to priming and painting or have a baked-on enamel 
finish.  Color shall be white.  Exhaust registers shall have a single set 
of nondirectional face bars.  Provide face bars or vanes spaced not more 
than 0.75 inch on center and not less than 0.62 inch depth.

2.6   DUCT SLEEVES, PREPARED OPENINGS, AND CLOSURE COLLARS

2.6.1   Duct Sleeves

Fabricate from minimum 20 gage galvanized steel.  Where sleeves are 
installed in bearing walls, provide structural steel sleeves as indicated.  
Size sleeves to provide one inch clearance between duct and sleeve or 
between insulation and sleeve for insulated ducts.

2.6.2   Prepared Openings

Provide one inch clearance between the duct and the sleeve, or one inch 
clearance between insulation and sleeve for insulated ducts except at 
grilles, registers, and diffusers.

2.6.3   Packing

ASTM C 553, Type 1, Class B-2, mineral fiber.

2.7   ACCESS DOORS

Door shall be rigid and airtight with neoprene gaskets and two or more 
galvanized steel hinges and quick fastening locking devices.  Provide doors 
as large as practical.  Mount doors, if possible, so that air pressure 
holds them closed.  As an alternative, removable access doors may be used.  
These access doors shall be constructed from stamped sheet metal and 
consist of an inner and outer door panel.  The inner and outer doors shall 
be joined by bolts and threaded handles in such a configuration that the 
panels can be drawn together to secure the door to the duct in a sandwich 
fashion.  The handles shall be high impact plastic with threaded metal 
inserts.  Conical springs shall be used between the door panels to 
facilitate installation and removal of the door.  Neoprene gasket shall be 
used around the outside edge of the inner or outer panel, but not both, to 
seal the door.

2.8   DAMPERS AND LOUVERS

Construct dampers and louvers with galvanized sheet metal a minimum of two 
gages heavier than ducts in which installed.  Except as modified herein, 
the construction shall be of aluminum or galvanized steel with interlocking 
edges and maximum 10 inch blade width.  Conform with SMACNA DCS.
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2.8.1   Fire Dampers

Provide in accordance with UL 555 and NFPA 90A.  Dampers shall be listed in 
UL BMD.  Dampers when open shall not protrude into ducts.

2.8.2   Louvers

Louvers shall bear AMCA certified ratings program seal for air performance 
and water penetration in accordance with AMCA 500 and AMCA 511.  Maximum 
pressure drop shall be 0.1 inch water gauge.  Louvers shall have a maximum 
water penetration of 0.20 ounce per square foot of free area at free 
velocity of 800 feet per minute.  Provide aluminum alloy with anodized 
finish frames and blades assembled with stainless steel screws, including 
0.5 inch mesh aluminum screen mounted in extruded aluminum frame.

PART 3   EXECUTION

3.1   INSTALLATION

Conform to NFPA 90A, SMACNA DCS, and International Mechanical Code 
(IMC)-1966.  Provide mounting and supporting of ductwork and accessories 
including, but not limited to, structural supports, hangers, vibration 
isolators, stands, clamps and brackets, access doors, and dampers.  Provide 
electrical isolation between dissimilar metals.  Electrical isolation may 
be fluorinated elastomers or sponge-rubber gaskets.  Install ductwork 
accessories as indicated and as recommended by manufacturer's printed 
instruction.  Allow clearance for inspection, repair, replacement, and 
service.  Louvers in accordance with AMCA 501.

3.1.1   Ductwork

Air distribution systems shall operate with no chatter or vibration.

3.1.1.1   Field Changes to Ductwork

Those required to suit the sizes of factory-fabricated equipment actually 
furnished, shall be designed to minimize expansion and contraction.  Use 
gradual transitions in field changes as well as modifications to connecting 
ducts.

3.1.1.2   Fire Dampers

Install in accordance with manufacturer's instructions for condition of UL 
555 and NFPA 90A.  Locate as indicated and provide surface penetration 
sleeves in accordance with approved detail drawings.

3.1.1.3   Access Doors

Provide for fire dampers.  Demonstrate that fire damper can be reset from 
access door location.

3.1.1.4   Duct Sleeves, Prepared Openings, and Closure Collars

Provide for ductwork penetrations in floors, walls, and partitions through 
which metallic ductwork passes.

a.  Duct Sleeves:  Fill space between duct and sleeve or between 
insulation and sleeve for insulated ducts with mineral fiber, 
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except at grilles, registers, and diffusers.

b.  Prepared Openings:  Fill space between duct and opening or between 
insulation and opening for insulated ducts with mineral fiber, 
except at grilles, registers, and diffusers.

3.1.2   Duct Hangers and Supports

SMACNA DCS, Section 4.  Attach supports only to structural framing members 
and concrete slabs.  Do not anchor supports to metal decking unless a means 
is provided and approved for preventing the anchors from puncturing the 
metal decking.  Where supports are required between structural framing 
member, provide suitable intermediate metal framing.

3.1.2.1   Flexible Connectors

Provide flexible connectors between fans and ducts or casings and where 
ducts are of dissimilar metals.  For round ducts, securely fasten flexible 
connectors by zinc-coated steel clinch-type draw-bands. For rectangular 
ducts, lock flexible connectors to metal collars.

3.2   FIELD QUALITY CONTROL

Administer and direct tests.  Furnish instruments, equipment, connecting 
devices, and personnel for the tests.  Notify Contracting Officer 5 days 
before inspection or testing is scheduled.  Correct defects in work.  
Repeat tests until work is in compliance.

3.2.1   Air Duct Leakage Test

Ducts shall be tested under operating conditions.  There shall be no leaks 
that can be felt by hand.

3.2.2   Testing/Adjusting/Balancing Test

Adjust speed controller  to achieve desired exhaust rate +15% as determined 
by a calibrated flow hood.  Mark speed controller at operating point.  
Provide fan amp draw at adjusted flow and flow rate at operating point.

       -- End of Section --
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SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 709 (1992; R 1997) Laminated Thermosetting 
Material

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. (IEEE)

IEEE 100 (1996) Dictionary of Electrical and 
Electronics Terms

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6 (1993) Industrial Control and Systems 
Enclosures

NEMA MG 1 (1998; Errata 1999) Motors and Generators

NEMA MG 10 (1994) Energy Management Guide for 
Selection and Use of Fixed Frequency 
Medium AC Squirrel-Cage Polyphase 
Induction Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to certain sections of Division 2, "Site 
Construction," and Division 15, "Mechanical".  This section applies to all 
sections of Division 16, "Electrical," of this project specification unless 
specified otherwise in the individual sections.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and 
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electronics terms used in these specifications, and on the 
drawings, shall be as defined in IEEE 100.

b.  The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and 
equipment operations and that refer to this section for detailed 
description of submittal types.

c.  The technical paragraphs referred to herein are those paragraphs 
in PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical 
sections that describe products, systems, installation procedures, 
equipment, and test methods.

1.4   SUBMITTALS

Submittals required in the sections which refer to this section shall 
conform to the requirements of Section 01330, "Submittal Procedures" and to 
the following additional requirements.  Submittals shall include the 
manufacturer's name, trade name, place of manufacture, catalog model or 
number, nameplate data, size, layout dimensions, capacity, project 
specification and technical paragraph reference.  Submittals shall also 
include applicable federal, military, industry, and technical society 
publication references, and years of satisfactory service, and other 
information necessary to establish contract compliance of each item to be 
provided.  Photographs of existing installations are unacceptable and will 
be returned without approval.

1.4.1   Manufacturer's Catalog Data

Submittals for each manufactured item shall be current manufacturer's 
descriptive literature of cataloged products, equipment drawings, diagrams, 
performance and characteristic curves, and catalog cuts.  Handwritten and 
typed modifications and other notations not part of the manufacturer's 
preprinted data will result in the rejection of the submittal.  Should 
manufacturer's data require supplemental information for clarification, the 
supplemental information shall be submitted as specified for certificates 
of compliance.

1.4.2   Drawings

Submit drawings a minimum of 14 by 20 inches in size using a minimum scale 
of 1/8 inch per foot, except as specified otherwise.  Include wiring 
diagrams and installation details of equipment indicating proposed 
location, layout and arrangement, control panels, accessories, piping, 
ductwork, and other items that must be shown to ensure a coordinated 
installation.  Wiring diagrams shall identify circuit terminals and 
indicate the internal wiring for each item of equipment and the 
interconnection between each item of equipment.  Drawings shall indicate 
adequate clearance for operation, maintenance, and replacement of operating 
equipment devices.

1.4.3   Instructions

Where installation procedures or part of the installation procedures are 
required to be in accordance with manufacturer's instructions, submit 
printed copies of those instructions prior to installation.  Installation 
of the item shall not proceed until manufacturer's instructions are 
received.  Failure to submit manufacturer's instructions shall be cause for 
rejection of the equipment or material.
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1.4.4   Certificates

Submit manufacturer's certifications as required for products, materials, 
finishes, and equipment as specified in the technical sections. 
Certificates from material suppliers are not acceptable.  Preprinted 
certifications and copies of previously submitted documents will not be 
acceptable.  The manufacturer's certifications shall name the appropriate 
products, equipment, or materials and the publication specified as 
controlling the quality of that item.  Certification shall not contain 
statements to imply that the item does not meet requirements specified, 
such as "as good as"; "achieve the same end use and results as materials 
formulated in accordance with the referenced publications"; or "equal or 
exceed the service and performance of the specified material." 
Certifications shall simply state that the item conforms to the 
requirements specified.  Certificates shall be printed on the 
manufacturer's letterhead and shall be signed by the manufacturer's 
official authorized to sign certificates of compliance.

1.4.4.1   Reference Standard Compliance

Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), American Society for Testing and 
Materials (ASTM), National Electrical Manufacturers Association (NEMA), 
Underwriters Laboratories Inc. (UL), and Association of Edison Illuminating 
Companies (AEIC), submit proof of such compliance.  The label or listing by 
the specified organization will be acceptable evidence of compliance.

1.4.4.2   Independent Testing Organization Certificate

In lieu of the label or listing, submit a certificate from an independent 
testing organization, competent to perform testing, and approved by the 
Contracting Officer.  The certificate shall state that the item has been 
tested in accordance with the specified organization's test methods and 
that the item complies with the specified organization's reference standard.

1.5   QUALITY ASSURANCE

1.5.1   Material and Equipment Qualifications

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in the technical section.

1.5.2   Regulatory Requirements

Equipment, materials, installation, and workmanship shall be in accordance 
with the mandatory and advisory provisions of NFPA 70.

1.5.3   Alternative Qualifications
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Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.5.4   Service Support

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.5.5   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.5.6   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.

1.5.7   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.6   POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the 
technical sections for use by operation and maintenance personnel.  The 
operating instructions shall include the following:

a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.

d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer of 
each system or item of equipment.

Print or engrave operating instructions and frame under glass or in 
approved laminated plastic.  Post instructions where directed.  For 
operating instructions exposed to the weather, provide weather-resistant 
materials or weatherproof enclosures.  Operating instructions shall not 
fade when exposed to sunlight and shall be secured to prevent easy removal 
or peeling.
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1.7   NAMEPLATES

ASTM D 709.  Provide laminated plastic nameplates for each panelboard, 
equipment enclosure, relay, switch, and device; as specified in the 
technical sections or as indicated on the drawings.  Each nameplate 
inscription shall identify the function and, when applicable, the position. 
 Nameplates shall be melamine plastic, 0.125 inch thick, white with black 
center core.  Surface shall be matte finish.  Corners shall be square.  
Accurately align lettering and engrave into the core.  Minimum size of 
nameplates shall be one by 2.5 inches.  Lettering shall be a minimum of 
0.25 inch high normal block style.

1.8   ELECTRICAL REQUIREMENTS

Electrical installations shall conform to ANSI C2, NFPA 70, and 
requirements specified herein.

1.8.1   Motors and Equipment

Provide electrical components of mechanical equipment, such as motors, 
motor starters, control or push-button stations, float or pressure 
switches, solenoid valves, and other devices functioning to control 
mechanical equipment, including control wiring and conduit for circuits 
rated 100 volts or less, to conform with the requirements of the section 
covering the mechanical equipment.  Extended voltage range motors shall not 
be permitted.  The interconnecting power wiring and conduit, control wiring 
rated 120 volts (nominal) and conduit and the electrical power circuits 
shall be provided under Division 16.

1.8.2   Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral 
part of the equipment.  Provide power wiring and conduit for 
field-installed equipment under Section 16402, "Interior Distribution 
System."  Power wiring and conduit shall conform to Section 16402, 
"Interior Distribution System." Control wiring and conduit shall be 
provided under, and conform to the requirements of the section specifying 
the associated equipment.

1.8.3   New Work

Provide electrical components of mechanical equipment, such as motors, 
motor starters, control or push-button stations, float or pressure 
switches, solenoid valves, integral disconnects, and other devices 
functioning to control mechanical equipment, as well as control wiring and 
conduit for circuits rated 100 volts or less, to conform with the 
requirements of the section covering the mechanical equipment.  Extended 
voltage range motors shall not be permitted.  The interconnecting power 
wiring and conduit, control wiring rated 120 volts (nominal) and conduit,  
and the electrical power circuits shall be provided under Division 16, 
except internal wiring for components of packaged equipment shall be 
provided as an integral part of the equipment.  When motors and equipment 
furnished are larger than sizes indicated, provide any required changes to 
the electrical service as may be necessary and related work as a part of 
the work for the section specifying that motor or equipment.

1.8.4   Modifications to Existing Systems

Where existing mechanical systems and motor-operated equipment require 
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modifications, provide electrical components under Division 16.

1.8.5   High Efficiency Motors

1.8.5.1   High Efficiency Polyphase Motors

Unless otherwise specified, polyphase motors shall be selected based on 
high efficiency characteristics relative to the applications as listed in 
NEMA MG 10.  Additionally, polyphase squirrel-cage medium induction motors 
with continuous ratings shall meet or exceed energy efficient ratings in 
accordance with Table 12-10 of NEMA MG 1.

1.8.6   Three-Phase Motor Protection

Provide controllers for motors rated 1-hp and above with electronic 
phase-voltage monitors designed to protect motors from phase-loss, 
undervoltage, and overvoltage.  Provide protection for motors from 
immediate restart by a time adjustable restart relay.

1.9   LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and 
other equipment to prevent unexpected startup or release of stored energy 
in accordance with 29 CFR 1910.147.  Mechanical isolation of machines and 
other equipment shall be in accordance with requirements of Division 15, 
"Mechanical."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PAINTING OF EQUIPMENT

3.1.1   Factory Applied

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA ICS 6 
corrosion-resistance test and the additional requirements specified in the 
technical sections.

3.2   NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

       -- End of Section --
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SECTION 16402

INTERIOR DISTRIBUTION SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C80.3 (1994) Electrical Metallic Tubing - Zinc 
Coated

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1 (1995) Hard-Drawn Copper Wire

ASTM B 8 (1999) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

ASTM E 814 (1994; Rev. B) Fire-Tests of Through 
Penetration Fire Stops

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (1999) Electrical Power Distribution 
Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1 (1993) Industrial Control and Systems

NEMA ICS 2 (1993) Industrial Control and Systems 
Controllers, Contactors and Overload 
Relays, Rated Not More Than 2000 Volts AC 
or 750 Volts DC

NEMA ICS 4 (1993) Terminal Blocks

NEMA ICS 6 (1993) Industrial Control and Systems 
Enclosures

NEMA KS 1 (1996) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 Volts 
Maximum)

NEMA MG 1 (1998) Motors and Generators

NEMA MG 10 (1994) Energy Management Guide for 
Selection and Use of Fixed Frequency 
Medium AC Squirrel-Cage Polyphase 
Induction Motors
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NEMA ST 20 (1992) Dry-Type Transformers for General 
Applications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

UNDERWRITERS LABORATORIES INC. (UL)

UL 50 (1995; R 1999) Safety Enclosures for 
Electrical Equipment

UL 67 (1993; R 2000) Panelboards

UL 83 (1998; R 1999) Thermoplastic-Insulated 
Wires and Cables

UL 360 (1996; R 1997) Liquid-Tight Flexible Steel 
Conduit

UL 467 (1993; R 1999) Grounding and Bonding 
Equipment

UL 486A (1997; R 1998) Wire Connectors and 
Soldering Lugs for Use with Copper 
Conductors

UL 486B (1997; R 1997) Wire Connectors for Use 
with Aluminum Conductors

UL 486C (1997; R 1998) Splicing Wire Connectors

UL 489 (1996; R 1998) Molded-Case Circuit Breakers, 
Molded-Case Switches, and Circuit-Breaker 
Enclosures

UL 508 (1999; R 1999) Industrial Control Equipment

UL 510 (1994; R 1998) Polyvinyl Chloride, 
Polyethylene, and Rubber Insulating Tape

UL 514B (1997; R 1998) Fittings for Cable and 
Conduit 

UL 797 (1993; R 1997) Electrical Metallic Tubing

UL 984 (1996) Hermetic Refrigerant 
Motor-Compressors

UL 1242 (1996; R 1998) Intermediate Metal Conduit 

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this 
section with additions and modifications specified herein.

1.3   DEFINITIONS
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a.  Year 2000 compliant - means computer controlled facility 
components that accurately process date and time data (including, 
but not limited to, calculating, comparing, and sequencing) from, 
into, and between the twentieth and twenty-first centuries, and 
the years 1999 and 2000 and leap year calculations.

1.4   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Panelboards

Transformers

SD-03 Product Data

Circuit breakers

Switches

Motor controllers

Panelboards

SD-06 Test Reports

600-Volt Wiring Test

Grounding System Test

Transformer Test

SD-07 Certificates

Electricians License

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

Materials, equipment, and devices shall, as a minimum, meet requirements of 
UL, where UL standards are established for those items, and requirements of 
NFPA 70.

2.2   CONDUIT AND FITTINGS

Shall conform to the following:

2.2.1   Intermediate Metal Conduit (IMC)

UL 1242, zinc-coated steel only.

2.2.2   Electrical Metallic Tubing (EMT)

UL 797, ANSI C80.3.
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2.2.3   Liquid-Tight Flexible Metal Conduit, Steel

UL 360.

2.2.4   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.  Ferrous fittings shall be cadmium- or zinc-coated in accordance 
with UL 514B.

2.2.4   Fittings for IMC

Threaded-type.  Split couplings unacceptable.

2.2.5   Fittings for EMT

Steel or Die cast compression type.

2.3   CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet 
steel.

2.4   WIRES AND CABLES

Wires and cables shall meet applicable requirements of NFPA 70 and UL for 
type of insulation, jacket, and conductor specified or indicated.  Wires 
and cables manufactured more than 12 months prior to date of delivery to 
site shall not be used.

2.4.1   Conductors

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
ampacities shown are based on copper, unless indicated otherwise.  All 
conductors shall be copper.

2.4.1.1   Minimum Conductor Sizes

Minimum size for branch circuits shall be No. 12 AWG; for Class 1 
remote-control and signal circuits, No. 14 AWG; for Class 2 low-energy, 
remote-control and signal circuits, No. 16 AWG; and for Class 3 low-energy, 
remote-control, alarm and signal circuits, No. 22 AWG.

2.4.2   Color Coding

Provide for service, feeder, branch, control, and signaling circuit 
conductors.  Color shall be green for grounding conductors and white for 
neutrals; except where neutrals of more than one system are installed in 
same raceway or box, other neutral shall be white with colored (not green) 
stripe.  Color of ungrounded conductors in different voltage systems shall 
be as follows:

a.  208/120 volt, three-phase

(1)  Phase A - black
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(2)  Phase B - red

(3)  Phase C - blue

b.  480/277 volt, three-phase

(1)  Phase A - brown

(2)  Phase B - orange

(3)  Phase C - yellow

2.4.3   Insulation

Unless specified or indicated otherwise or required by NFPA 70, power and 
lighting wires shall be 600-volt, Type THWN/THHN conforming to UL 83, 
except that grounding wire may be type TW conforming to UL 83; 
remote-control and signal circuits shall be Type TW or TF, conforming to UL 
83.  Where lighting fixtures require 90-degree Centigrade (C) conductors, 
provide only conductors with 90-degree C insulation or better.

2.4.4   Bonding Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.5   SPLICES AND TERMINATION COMPONENTS

UL 486A and UL 486B, as applicable, for wire connectors and UL 510 for 
insulating tapes.  Connectors for No. 10 AWG and smaller diameter wires 
shall be insulated, pressure-type in accordance with UL 486A or UL 486C 
(twist-on splicing connector).  Provide solderless terminal lugs on 
stranded conductors.

2.6   SWITCHES

2.6.1   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches where indicated, where 
switches are rated higher than 240 volts, and for double-throw switches. 
Fused switches shall utilize Class R fuseholders and fuses, unless 
indicated otherwise.  Switches serving as motor-disconnect means shall be 
horsepower rated.  Provide switches in NEMA 1, enclosure per NEMA ICS 6.

2.7   PANELBOARDS

UL 67 and UL 50.  Panelboards for use as service disconnecting means shall 
additionally conform to UL 869.  Panelboards shall be circuit 
breaker-equipped as scheduled.  Design shall be such that individual 
breakers can be removed without disturbing adjacent units or without 
loosening or removing supplemental insulation supplied as means of 
obtaining clearances as required by UL.  Where "space only" is indicated, 
make provisions for future installation of breaker sized as indicated.  
Panelboard locks shall be keyed same.  Directories shall indicate load 
served by each circuit of panelboard.  Directories shall also indicate 
source of service (upstream panel, switchboard, motor control center, etc.) 
type panelboard.  Type directories and mount in holder behind transparent 
covering.
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2.7.1   Panelboard Buses

Support bus bars on bases independent of circuit breakers.  Main buses and 
back pans shall be designed so that breakers may be changed without 
machining, drilling, or tapping.  Provide isolated neutral bus in each 
panel for connection of circuit neutral conductors.  Provide separate 
ground bus identified as equipment grounding bus per UL 67 for connecting 
grounding conductors; bond to steel cabinet.

2.7.2   Circuit Breakers

UL 489, thermal magnetic-type having a minimum short-circuit current rating 
equal to the short-circuit current rating of the panelboard in which the 
circuit breaker shall be mounted.  Breaker terminals shall be UL listed as 
suitable for type of conductor provided.   Series rated circuit breakers 
and plug-in circuit breakers without a self-contained bracket and not 
secured by a positive locking device requiring mechanical release for 
removal are unacceptable.  Breakers installed in existing panelboards shall 
be listed for use in the panelboard.

2.7.2.1   Multipole Breakers

Provide common trip-type with single operating handle.  Breaker design 
shall be such that overload in one pole automatically causes all poles to 
open.  Maintain phase sequence throughout each panel so that any three 
adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.8   MOTORS

NEMA MG 1; hermetic-type sealed motor compressors shall also comply with UL 
984.  Provide the size in terms of HP, or kVA, or full-load current, or a 
combination of these characteristics, and other characteristics, of each 
motor as indicated or specified.  Determine specific motor characteristics 
to ensure provision of correctly sized starters and overload heaters.  
Motors for operation on 480-volt, 3-phase circuits shall have terminal 
voltage rating of 460 volts. Motors shall be designed to operate at full 
capacity with voltage variation of plus or minus 10 percent of motor 
voltage rating.

2.8.1   High Efficiency Polyphase Motors

Polyphase motors shall be selected based on high efficiency characteristics 
relative to the applications as listed in NEMA MG 10.  Additionally, 
polyphase squirrel-cage medium induction motors with continuous ratings 
shall meet or exceed energy efficient ratings in accordance with Table 
12-10 of NEMA MG 1.

2.8.2   Motor Sizes

Provide size for duty to be performed, not exceeding the full-load 
nameplate current rating when driven equipment is operated at specified 
capacity under most severe conditions likely to be encountered.  When motor 
size provided differs from size indicated or specified, make adjustments to 
wiring, disconnect devices, and branch circuit protection to accommodate 
equipment actually provided.

2.9   MOTOR CONTROLLERS
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UL 508, NEMA ICS 1, and NEMA ICS 2.  Controllers
shall have thermal overload protection in each phase and shall have one 
spare normally open and one spare normally closed auxiliary contact.  
Magnetic-type motor controllers shall have undervoltage protection when 
used with momentary-contact pushbutton stations or switches and shall have 
undervoltage release when used with maintained-contact pushbutton stations 
or switches.  When used with pressure, float, or similar automatic-type or 
maintained-contact switch, controller shall have hand/off/automatic 
selector switch.  Connections to selector switch shall be such that only 
normal automatic regulatory control devices are bypassed when switch is in 
"hand" position.  Safety control devices, such as low and high pressure 
cutouts, high temperature cutouts, and motor overload protective devices, 
shall be connected in motor control circuit in "hand" and "automatic" 
positions. Control circuit connections to hand/off/automatic selector 
switch or to more than one automatic regulatory control device shall be 
made in accordance with indicated or manufacturer's approved wiring 
diagram.   Overload protective devices shall provide adequate protection to 
motor windings; be thermal inverse-time-limit type; and include manual 
reset-type pushbutton on outside of motor controller case.  Cover of 
combination motor controller and manual switch or circuit breaker shall be 
interlocked with operating handle of switch or circuit breaker so that 
cover cannot be opened unless handle of switch or circuit breaker is in 
"off" position.

2.9.1   Control Circuits

Control circuits shall have maximum voltage of 120 volts derived from a 
separate control source.  Provide terminals and terminal boards.  Provide 
separate control disconnect switch within controller.  One secondary lead 
shall be fused; other shall be grounded.

2.9.2   Enclosures for Motor Controllers

NEMA ICS 6.

2.9.3   Pilot and Indicating Lights

Provide LED cluster lamps.

2.9.4   Terminal Blocks

NEMA ICS 4.

2.10   TRANSFORMER

NEMA ST 20, general purpose, dry-type, self-cooled, ventilated.  Provide 
transformers in NEMA 1 enclosure.  Transformer shall have 220 degree 
Celsius insulation system with temperature rise not exceeding 150 degrees 
Celsius under fall-rated load in maximum ambient of 40 degrees Celsius.  
Transformer of 150 degrees Celsius temperature rise shall be capable of 
carrying continuously 100 percent of nameplate kVA without exceeding 
insulation rating.

2.11   GROUNDING AND BONDING EQUIPMENT

UL 467.  Ground rods shall be copper-clad steel, with a minimum diameter of 
3/4 inch and minimum length of 10 feet.

2.12   NAMEPLATES
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Provide as specified in Section 16050, "Basic Electrical Materials and 
Methods."

2.13   FIRESTOPPING MATERIALS

Provide asbestos free firestopping system capable of maintaining an 
effective barrier against flame and gases.  System shall be UL listed and 
comply with ASTM E 814.  Include UL system number UL listed print from 
manufacturer for each type of floor, wall and ceiling penetration.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations shall conform to requirements of NFPA 70 and to 
requirements specified herein.

3.1.1   Electricians License

All electrical work shall be performed by an electrician currently licensed 
by the state or municipality to perform work in the local area.

3.1.2   Labels

Wherever work results in service entrance disconnect devices in more than 
one enclosure, as permitted by NFPA 70, each enclosure, new and existing, 
shall be labeled as one of several enclosures containing service entrance 
disconnect devices.  Label, at minimum, shall indicate number of service 
disconnect devices housed by enclosure and shall indicate total number of 
enclosures that contain service disconnect devices.  Provide laminated 
plastic labels conforming to paragraph entitled "Nameplates."  Use 
lettering of at least 0.25 inch in height, and engrave on black-on-white 
matte finish.  Service entrance disconnect devices in more than one 
enclosure, shall be provided only as permitted by NFPA 70.

3.1.3   Wiring Methods

Provide insulated conductors installed in IMC, or EMT, except where 
specifically indicated or specified otherwise or required by NFPA 70 to be 
installed otherwise.  Grounding conductor shall be separate from electrical 
system neutral conductor.  Provide insulated green equipment grounding 
conductor for circuit(s) installed in conduit and raceways.  Minimum 
conduit size shall be 1/2 inch in diameter for low voltage lighting and 
power circuits.  Vertical distribution in multiple story buildings shall be 
made with metal conduit in fire-rated shafts.  Metal conduit shall extend 
through shafts for minimum distance of 6 inches.  Conduit which penetrates 
fire-rated walls, fire-rated partitions, or fire-rated floors shall be 
firestopped in accordance with the paragraph entitled "Firestopping 
Materials", specified in this section.

3.1.3.1   Restrictions Applicable to EMT

a.  Do not install underground.

b.  Do not encase in concrete, mortar, grout, or other cementitious 
materials.

c.  Do not use in areas subject to severe physical damage including 
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but not limited to equipment rooms where moving or replacing 
equipment could physically damage the EMT.

3.1.3.2   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph entitled "Flexible Connections."

3.1.4   Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within 
finished walls, ceilings, and floors.  Keep conduit minimum  6 inches away 
from parallel runs of flues and steam or hot water pipes.  Install conduit 
parallel with or at right angles to ceilings, walls, and structural members 
where located above accessible ceilings and where conduit will be visible 
after completion of project.

3.1.4.1   Conduit Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze. 
Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by 
concrete inserts or expansion bolts on concrete or brick; and by machine 
screws, welded threaded studs, or spring-tension clamps on steel work. 
Threaded C-clamps may be used on rigid steel conduit only.  Do not weld 
conduits or pipe straps to steel structures.  Load applied to fasteners 
shall not exceed one-fourth proof test load.  Fasteners attached to 
concrete ceiling shall be vibration resistant and shock-resistant.  Holes 
cut to depth of more than 1 1/2 inches in reinforced concrete beams or to 
depth of more than/4 inch in concrete joints shall not cut main reinforcing 
bars.  Fill unused holes.  In partitions of light steel construction, use 
sheet metal screws.  In suspended-ceiling construction, run conduit above 
ceiling.  Do not support conduit by ceiling support system.  Conduit and 
box systems shall be supported independently of both (a) tie wires 
supporting ceiling grid system, and (b) ceiling grid system into which 
ceiling panels are placed.  Supporting means shall not be shared between 
electrical raceways and mechanical piping or ducts.  Installation shall be 
coordinated with above-ceiling mechanical systems to assure maximum 
accessibility to all systems.  Spring-steel fasteners may be used for 
lighting branch circuit conduit supports in suspended ceilings in dry 
locations.

3.1.4.2   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal 
fittings.  Make field-made bends and offsets with hickey or conduit-bending 
machine.  Do not install crushed or deformed conduits.  Avoid trapped 
conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, 
fittings, and equipment during construction.  Free clogged conduits of 
obstructions.

3.1.4.3   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where 
required by NFPA 70, where insulated bushings are used, and where bushings 
cannot be brought into firm contact with the box; otherwise, use at least 
minimum single locknut and bushing.  Locknuts shall have sharp edges for 
digging into wall of metal enclosures.  Install bushings on ends of 
conduits, and provide insulating type where required by NFPA 70.

3.1.4.4   Flexible Connections
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Provide flexible steel conduit between 3 and 6 feet in length for equipment 
subject to vibration, noise transmission, or movement; and for motors.  
Install flexible conduit to allow 20 percent slack.  Minimum flexible steel 
conduit size shall be   1/2 inch diameter.  Provide liquidtight flexible  
conduit in wet and damp locations for equipment subject to vibration, noise 
transmission, movement or motors.  Provide separate ground conductor across 
flexible connections.

3.1.5   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling 
of wires, making connections, and mounting of devices or fixtures.  Boxes 
for metallic raceways shall be cast-metal, hub-type when located in wet 
locations, when surface mounted on outside of exterior surfaces, when 
surface mounted on interior walls exposed up to 7 feet above floors and 
walkways, and when specifically indicated. Boxes in other locations shall 
be sheet steel, except that aluminum boxes may be used with aluminum 
conduit.  Each box shall have volume required by NFPA 70 for number of 
conductors enclosed in box.  Boxes for use in masonry-block or tile walls 
shall be square-cornered, tile-type, or standard boxes having 
square-cornered, tile-type covers.  Provide gaskets for cast-metal boxes 
installed in wet locations and boxes installed flush with outside of 
exterior surfaces.  Provide separate boxes for flush or recessed fixtures 
when required by fixture terminal operating temperature; fixtures shall be 
readily removable for access to boxes unless ceiling access panels are 
provided.  Support boxes and pendants for surface-mounted fixtures on 
suspended ceilings independently of ceiling supports, or make adequate 
provisions for distributing load over ceiling support members in an 
approved manner. Fasten boxes and supports with wood screws on wood, with 
bolts and expansion shields on concrete or brick, with toggle bolts on 
hollow masonry units, and with machine screws or welded studs on steel.  
Threaded studs driven in by powder charge and provided with lockwashers and 
nuts or nail-type nylon anchors may be used in lieu of wood screws, 
expansion shields, or machine screws.  In open overhead spaces, cast boxes 
threaded to raceways need not be separately supported except where used for 
fixture support; support sheet metal boxes directly from building structure 
or by bar hangers.  Where bar hangers are used, attach bar to raceways on 
opposite sides of box, and support raceway with approved-type fastener 
maximum 24 inches from box.  When penetrating reinforced concrete members, 
avoid cutting reinforcing steel.

3.1.5.1   Boxes

Boxes for use with raceway systems shall be minimum 1 1/2 inches deep, 
except where shallower boxes required by structural conditions are 
approved.  Boxes for other than lighting fixture outlets shall be minimum  
4 inches square, except that 4 by 2 inch boxes may be used where only one 
raceway enters outlet..

3.1.6   Mounting Heights

Mount panelboards, circuit breakers, motor controller and disconnecting 
switches so height of operating handle at its highest position is maximum 
78 inches above floor.  Measure mounting heights of wiring devices and 
outlets to center of device or outlet.

3.1.7   Conductor Identification
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Provide conductor identification within each enclosure where tap, splice, 
or termination is made.  For conductors No. 6 AWG and smaller diameter, 
color coding shall be by factory-applied, color-impregnated insulation.  
For conductors No. 4 AWG and larger diameter, color coding shall be by 
plastic-coated, self-sticking markers; colored nylon cable ties and plates; 
or heat shrink-type sleeves.

3.1.8   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 
AWG and smaller diameter with insulated, pressure-type connector.  Make 
splices in conductors No. 8 AWG and larger diameter with solderless 
connector, and cover with insulation material equivalent to conductor 
insulation.

3.1.9   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated 
walls, partitions, floors, or ceilings utilizing proper firestopping 
materials to maintain fire resistive integrity.

3.1.10   Grounding and Bonding

In accordance with NFPA 70.  Ground exposed, non-current-carrying metallic 
parts of electrical equipment, metallic raceway systems, grounding 
conductor in metallic and nonmetallic raceways, and neutral conductor of 
wiring systems.

3.1.10.1   Resistance

Maximum resistance-to-ground of grounding system shall not exceed 5 ohms 
under dry conditions.  Where resistance obtained exceeds 5 ohms, contact 
Contracting Officer for further instructions.

3.1.11   Equipment Connections

Provide power wiring for the connection of motors and control equipment 
under this section of the specification.  Except as otherwise specifically 
noted or specified, automatic control wiring, control devices, and 
protective devices within the control circuitry are not included in this 
section of the specifications but shall be provided under the section 
specifying the associated equipment.

3.1.12   Repair of Existing Work

Repair of existing work, demolition, and modification of existing 
electrical distribution systems shall be performed as follows:

3.1.12.1   Workmanship

Lay out work in advance.  Exercise care where cutting, channeling, chasing, 
or drilling of floors, walls, partitions, ceilings, or other surfaces is 
necessary for proper installation, support, or anchorage of conduit, 
raceways, or other electrical work.  Repair damage to buildings, piping, 
and equipment using skilled craftsmen of trades involved.

3.1.12.2   Existing Concealed Wiring to be Removed
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Existing concealed wiring to be removed shall be disconnected from its 
source.  Remove conductors; cut conduit flush with floor, underside of 
floor, and through walls; and seal openings.

3.1.12.3   Removal of Existing Electrical Distribution System

Removal of existing electrical distribution system equipment shall include 
equipment's associated wiring, including conductors, cables, exposed 
conduit, surface metal raceways, boxes, and fittings, back to equipment's 
power source as indicated.

3.1.12.4   Continuation of Service

Maintain continuity of existing circuits of equipment to remain.  Existing 
circuits of equipment shall remain energized.  Circuits which are to remain 
but were disturbed during demolition shall have circuits wiring and power 
restored back to original condition.

3.2   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test 
results.  Give Contracting Officer 5 working days notice prior to tests.

3.2.1   Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least five 
times, demonstrating satisfactory operation each time.

3.2.2   600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or 
accidental grounds exist.  Perform insulation resistance tests on wiring 
No. 6 AWG and larger diameter using instrument which applies voltage of 
approximately 500 volts to provide direct reading of resistance.  Minimum 
resistance shall be 250,000 ohms.

3.2.3   Grounding System Test

Test grounding system to ensure continuity, and that resistance to ground 
is not excessive.  Test each ground rod for resistance to ground before 
making connections to rod; tie grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, not 
earlier than 48 hours after rainfall.  Submit written results of each test 
to Contracting Officer, and indicate location of rods as well as resistance 
and soil conditions at time measurements were made.

3.2.4   Transformer Test

Perform the standard, not optional, tests in accordance with the Inspection 
and Test Procedures for transformers, dry tape, air cooled, 600 volt and 
below as specified in NETA ATS.  Measure primary and secondary voltages for 
proper tap settings.  Test need not be performed by a recognized 
independent testing firm or independent electrical consulting firm.

       -- End of Section --

SECTION 16402  Page 12


	COVER SHEET (1)
	Table of Contents (1)
	DIVISION 01 - GENERAL REQUIREMENTS
	01110  SUMMARY OF WORK (2)
	01140  WORK RESTRICTIONS (3)
	01320  CONSTRUCTION SCHEDULE/SCHEDULE OF VALUES (3)
	01330  SUBMITTAL PROCEDURES (8)
	SUBMITTAL REGISTER (3)
	01500  TEMPORARY FACILITIES AND CONTROLS (2)
	01525  SAFETY REQUIREMENTS (4)
	01575  TEMPORARY ENVIRONMENTAL CONTROLS (6)
	01770  CLOSEOUT PROCEDURES (2)
	01781  OPERATION AND MAINTENANCE DATA (5)

	DIVISION 02 - SITE WORK
	02220  DEMOLITION (2)

	DIVISION 15 - MECHANICAL
	15050  BASIC MECHANICAL MATERIALS AND METHODS (5)
	15400  PLUMBING SYSTEMS (9)
	15810  DUCTWORK AND DUCTWORK ACCESSORIES (6)

	DIVISION 16 - ELECTRICAL
	16050  BASIC ELECTRICAL MATERIALS AND METHODS (6)
	16402  INTERIOR DISTRIBUTION SYSTEM (12)


